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ELECTRIC  SMELTING  OF  IRON  ORES  IN 
CANADA. 

A  Ro])ort  by  Dr.  Ali'red  JStausficlcl  on  the  "Commer- 
cial Feasibility  of  the  Electric  Smelting  of  Iron  Ores  in 
British  Columbia'  has  recently  been  made  public,  and 
we  print  in  this  issue  a  condensed  summary  of  the  re- 
port containing  the  conclusions  arrived  at. 

Attempts  have  been  made,  from  time  to  time,  to  es- 
tablish an  iron  smelting  industry  in  British  Columbia, 
and  in  view  of  the  success  that  has  attended  the  elec- 
tric smelting  of  iron  ores  in  Sweden,  it  appeared  reason- 
able to  expect  that  similar  results  would  follow  the  es- 
tablishment of  this  process  in  British  Columbia. 

Elec'ti'ic  Iron  Smelting  requires  a  supply  of  good 
ore,  an  abundance  of  clieap  power  and  an  ample  supply 
of  charcoal  or  other  form  of  carbon.  British  Columbia, 
liki'  Sweden,  has  deposits  of  magnetite  iron  ore,  and 
has  abujidant  water  power  and  timber  from  which  char- 
coal can  be  made.  Wlien  Dr.  Stansfield  began  his  in- 
vestigation, last  June,  it  appeared  that  electric  power 
could  be  purchased  at  a  fairly  reasonable  price  which 
would  have  permitted  the  establishment  of  an  electric 
smelting  plant  on  a  commercial  basis,  but  the  price 
finally  asked  By  one  of  the  Electric  Power  companies 
was  so  high  as  to  render  impossible  the  electric  smelt- 
ing of  iron  ores  under  present  conditions.  Now  that 
tlie  war  is  over  it  may  become  possible,  once  more,  to 
undertake  development  work,  and  a  w-ater  power  may 
be  developed  cheaply  enough  to  enable  electric  ore 
smelting  to  be  carried  on  at  a  profit.  In  the  meantime 
there  is  a  possibility  that  certain  technical  improve- 
ments may  be  made  that  will  lower,  materially  the  cost 
of  making  electric  furnace  pig  iron,  and  in  that  case  the 
electric  snu-lting  of  iron  ores  may  become  commercially 
possible  in  a  number  of  localities  Avhere  today  it  Avould 
be  out  of  the  question. 

In  Sweden,  electric  smelting  is  successful  because  the 
product  is  a  pure  variety  of  white  pig  iron  which  com- 
mands a  high  price.  In  British  Columbia  there  is 
scarcely  any  market  for  such  iron,  the  demand  being 
for  ordinary  grades  of  foundry  iron,  and  the  possi- 
bility of  electric  smelting  in  that  Province  depended 
on  the  high  price  that  obtains  there  for  foundry  iron. 

Tlie  electric  furnace  is  seldom  an  economical  appli- 
ance for  the  production  of  ordinary  foundry  iron,  but 
it  has  important  advantages  to  offer  in  the  production 
of  certain  varieties  of  pure  pig  iron,  as  well  as  in 
smelting  ores  that  are  not  easily  treated  in  the  blast 
furnace.  There  are  probably  a  number  of  localities  in 
Canada  where  electric  iron  smelting  can  be  undertaken 
with  profit — particularly  if  the  process  can  be  inad(> 
a  little  more  economical. 


IRON  AND  STEEL  SECtlON  OF  THE  CANADIAN 
MINING  INSTITUTE. 

In  February  ;iiid  .Mardi  of  year,  a  number  of 
Iron  and  Steel  men  met  in  Montreal  to  arrange,  for  an 
organization  of  the  Iron  and  Steel  indu.stries  in  Can- 


ada. After  some  discussion  it  was  decided  that  this  or- 
ganization could  be  carried  into  effect  most  suitably 
by  the  formation  of  an  Iron  and  Steel  Section  of  the 
Canadian  Mining  Institute.  The  formation  of  this  Sec- 
tion was  formally  sanctioned  at  the  Annual  Meeting  of 
the  Institute,  and  the  relation  between  the  Section 
and  the  Institute  was  arranged  at  a  meeting  between 
the  Council  of  the  Institute  and  the  executive  of  the 
Section.  A  representative  executive  committee  had  by 
that  time  been  arranged  and  Dr.  Alfred  Stansfield,  who 
had  been  identified  with  the  movement  from  its  in- 
ception, agreed  to  act  as  organizing  secretary  until  the 
regular  officials  could  be  appointed.  Shortly  after  this, 
Dr.  Stansfield  was  appointed  to  make  a  report  on  elec- 
tric smelting  in  British  Columbia  and  was  consequent- 
ly unable  to  give  much  attention  to  the  Iron  and  Steel 
Section.  It  was  intended  to  hold  the  inaugural  meet- 
ing of  the  Section  in  Hamilton  or  some  other  city  in 
Ontario,  and  Mr.  Robert  Hobson  had  undertaken  to  as- 
sist personally  in  arranging  such  a  meeting.  The  in- 
fluenza epidemic,  in  the  autumn,  rendered  this  meet- 
ing impossible,  and  the  first  meeting  of  the  Section  will 
therefore  be  held  as  part  of  the  Annual  Meeting  of  the 
Canadian  Mining  Institute,  which  is  to  take  place  in 
Montreal  from  the  5th  to  the  7th  of  March.  At  that 
meeting,  in  addition  to  the  reading  of  papers  dealing 
with  the  iron  and  steel  industry,  the  policy  of  the  Sec- 
tion will  be  discussed  and  officials  will  be  appointed. 
In  view  of  the  importance  of  the  work  to  be  undertaken, 
it  is  essential  that  a  permanent  secretary  shall  be  em- 
ployed who  can  devote  a  large  part  of  his  time  to  the 
work  of  the  Section.  We  take  this  opportunity  of  urg- 
ing as  many  as  possible  of  the  iron  and  steel  men 
throughout  Canada  to  attend  the  inaugural  meeting  and 
thus  to  give  their  support  to  the  new  organization. 

While  we  cannot  predict  in  detail  the  policy  of  the 
Iron  and  Steel  Section,  we  may  say  that  meetings  will 
be  held  at  which  those  engaged  in  the  industry  may  get 
to  know  one  another,  may  learn,  to  appreciate  the  diffi- 
culties of  those  in  other  branches  of  the  industry,  and 
may  gain  by  interchange  of  experience.  It  is  also  in- 
tended that  the  Section  shall  provide  a  central  secretar- 
ial office  for  the  collection  and  distribution  of  informa- 
tion bearing  on  the  iron  and  steel  industry,  and,  in 
course  of  time,  for  representing  the  industry  at  Ottawa, 
whenever  matters  affecting  the  industry  are  under  dis- 
cussion. 

The  following  are  some  of  tlie  subjects  that  have 
been  suggested  for  discussion  at  the  annual  meeting, 
and  Dr.  Stansfield  will  be  very  glad  to  hear  from  any 
who  are  willing  to  write  papers  or  join  in  the  discussion 
of  these  or  other  suitable  subjects. 

Suggested  Subjects  for  Papers  at  Annual  Meeting. 

(1)  Development  of  the  Iron  and  Steel  Trade  of 
Canada  during  the  War; 

(2)  Re-adjustment  of  the  Iron  and  Steel  Trade 
nnder  Peace  Conditions; 


Jiri|iiiiiiiiiiil.s  uL'  liim  ami  Steel  in  Canada  at  ilir 
i  .  sciit  Tiiiir.  For  Kailvvay,  Sliipbuilcling,  ftc. ; 
(4j  Eui{)loyiii('iit   of  Kcturiu'd  Soldiers  and  Afniii- 
il'Mi  Workers  in  Mic  iron  and  Steel  Indnstries; 

riie  Condition  of  Jiabonr  as  Regards  Rates  of 
r.i.\,  .strikes  and  Control  of  Indnstries; 

(6)  J'rii'es  of  Raw  AEaterials  and  Finished  Prodnets 
and  C.'lmnges  in  these  following  the  War;  De]ie)idence 
of  these  Priees  on  the  Rate  of  Pay  of  Labor; 

(7)  Teelmieal  ajid  General  Kdneation  of  the  Work- 
ing Classes; 

(!))  The  Educational  Effect  of  the  War  on  the  Iron 
and  Steel  Industries  of  Canada; 

(10)  Sui)i)lies  of  Iron  Ore  in  Canada; 

(11)  TlnrFuel  Situation  in  Canada. 


MOLYBDENUM. 

The  name  "Molybdenum"  is  derived  from  the  an- 
cient word  molybdaena  and  was  applied  to  galena  and 
other  lead  compounds  by  the  Greeks  and  Romans. 
It  was  considered  identical  with  graphite  until  1778 
when  the  Swedish  chemist  Scheele  demonstrated  that 
it  yielded  a  "white  earth"  on  being  oxidized  with 
nitric  acid,  while  graphite  did  not.  By  subsequent 
work  he  established  the  fact  that  the  mineral  was  a 
native  sulphide.  The  chemist  Hjelm  succeeded  in 
isolating  the  m6tal  by  using  the  trioxide  for  its  pro- 
duction; this  u\ethod  was  to  expose  the  latter  to  a 
full  white  heat  in  a  crucible  lined  with  charcoal.  By 
such  means  he  effected  its  reduction  to  the  pow-dered 
form,  but  could  never  fuse  the  latter  into  a  metallic 
button  for  no  means  was  then  known  that  could  pro- 
duce the  necessary  temperature.  In  1893  Moissan, 
the  eminent  French  chemist  succeeded  by  applying 
the  heat  of  an  electric  furnace  to  a  mixture  of  the 
dioxide  and  carbon.  In  appeai'anee  metallic  molyb- 
denum is  a  silver  white  metal  of  atomic  weight  95.9 
and  specific  gravity  of  8.6.  It  remains  unchanged  in 
air  and  only  con^bines  with  oxygen  when  heated  to 
low  redness.  Aqua  regia  will  readily  dissolve  it,  but 
hydrochloric  and  dilute;  sulphuric  acid  ai*e  unable  to 
I  i-oduce  any  reaction.  Molybdenum  forms  a  most  re- 
markable compound  with  steel,  and  an  even  more 
ri'markable  one  if  nickel  also  be  present.  Experi- 
ments have  found  the  high  i'using  point  (about  2000° 
C.)  of  molybdenum  liable  to  cause  difficulty  whilst 
the  original  procedure  of  applying  it  in  powdered 
form  has  led  to  repeated  disappointments.  This  is 
accounted  for  by  the  fact  that  the  finely  divided  metal 
oxidizes  readily  when  added  to  fused  steel.  So  marked 
has  this  been  that  in  many  cases  where  powdered 
iiiolylxlenmn  has  been  added  it  has  been  quite  impos- 
sible to  trace  the  presence  of  the  metal  in  the  steel. 

Although  many  metallurgists  were  favorably  in- 
"lined  towards  the  use  of  molybdenum  it  was  some- 
wl\at  difficult  to  obtain  a  reasonable  supply  prior  to 
the  opening  up  of  deposits  in  Colorado  and  Oregon; 
)btaiTiing  molybdenite  from  middle  Europe,  through 
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I  III'  a^si.^tance  of  agents,  was  a  prohibitive  proposition. 
Krnpp,  the  steel  maker  of  Essen,  has  for  some  years 
been  a  ready  buyer  of  large  quantitie.s  of  raolbydenite 
which  liave  been  utilized  in  the  maniifacture  of  special 
high  grade  steels.  Jn  broad  terms  the  influence  of 
molybdenum  is  similar  to  that  of  tungsten,  but  more 
intense,  from  a  hardening  point  of  view,  1  per  cent 
of  molybdenum  will  have  about  the  same  hardening 
effect  as  2  per  cent  of  tungsten.  Samples  taken  from 
the  inside  of  German  guns  have  demonstrated  that  a 
lining  containing  6  per  cent  of  moK'bdenum  had  been 
used,  presumably  to  increase  resistance  to  erosion.  The 
use  of  molybdenum  has  been  objected  to  in  some 
quarters  and  various  reasons  given  to  account  for  this 
disinclination  to  make  use  of  so  valuable  an  alloying 
(dement.  A  close  examination  of  these  objections 
seems  to  indicate  an  uncertainty  as  to  its  use,  and 
the  results  upon  the  physical  characteristics  of  the  steel 
produced.  It  has  been  stated  that  after  several  re- 
heatings  the  molybdenum  disappears  from  the  outer 
layers  of  steel,  in  other  words  the  volatile  constituent 
escaped  from  the  surface.  If  this  is  correct  then  the 
molybdenum  becomes  oxidized  and  volatilized,  but  for 
tills  waste  to  penetrate  to  any  appreciable  depth  im- 
plies either  that  the  molybdenum  moves  through  the 
heated  steel  to  xeach  the  oxygen  of  the  air,  or,  which 
is  far  more  likely,  the  oxygen  of  the  air  penetrates 
the  steel,  reaching  the  molybenum  and  oxidizing  it, 
after  which  the  volatile  oxide  escapes  from  the  steel. 
In  using  molybdenum  ferro-alloys  with  a  molbdenum 
content  of  50,  70,  75,  or  85  per  cent  are  available  and 
should  invariably  be  applied  to  the  steel  in  an  iron 
tube.  Ferro-molybdenum  steel  is  greatly  improved  by 
the  presence  of  certain  percentages  of  nickel,  and 
the  value  of  this  ferro-nickel-molj'bdenam  steel  is  very 
generally  acknowledged,  and  is  principally  used  for 
the  manufacture  of  forgings,  guns,  rifle  barrels,  boiler 
l)lates,  and  shells.  Molybdenum  increases  the  elonga- 
tion of  carbon  steel  considerably,  very  much  more  so 
than  nickel  alone.  Common  practice  is  to  make  the 
molybdenum-nickel  steel  contain  about  0.25  per  cent 
molybdenum  and  by  so  doing  the  elongation  may  be 
increased  from  4  to  35  per  cent.  Such  a  marked  in- 
crease in  elongation  is  of  the  greatest  importance  for 
wire  drawing,  and  the  percentage  of  molybdenum  may 
be  increased  to  1  per  cent  where  the  metal  is  to  be 
used  for  this  purpose.  Many  well  kaown  brands  of 
high-speed  steels  contain  from  0.5  to  5  j)er  cent  of  this 
element.  Now  that  the  time  has  arrived  for  the  most 
intensive  development  of  Canada's  natural  resources 
we  look  for  further  activity  in  connection  with  her 
molybdenite  deposits.  Some  of  these  are  producing, 
others  can  readily  be  placed  upon  a  producing  basis, 
ami  others,  although  shoAving  good  indications,  still  re- 
(luire  further  prospecting  and  epining  up.  The  pro- 
duetiim  of  ferromolybdenuni  alloys  is  an  established 
industry  and  we  consider  it  would  be  advisable  for 
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some  of  our  I'oundries  to  devote  attention  to  the  use 
of  this  element  both  in  connection  with  straight  carbon 
steels  and  high  speed  steels;  the  field  is  wide  and  suc- 
cessful development  should  be  satisfactorily  remun- 
erative. 


AMERICAN  STEEL  TREATERS'  SOCIETY. 

it  is  an  iiiHlfciilfd  ((ucstion  whether  metallurg'ieal 
discoveries  oi'  a  fuller  kuowledge  of  heat  treatment 
can  claim  the  greater  credit  for  the  improved  physical 
ciuiracteristics  of  modern  steel  and  we  are  glad  to 
tiraw  our  readers  attention  to  the  inauguration  of  the 
■•American  Steel  Treaters'  Society."  From  a  perusal 
of  the  first  journal  of  this  new  organization  enough 
can  be  gathered  to  justify  congratulations  for  all  those 
identified  with  the  venture.  With  headquarters  at 
Chicago,  a  representative  board  of  directors,  and  well 
known  men  holding  executive  positions,  a  progressive 
aiul  ambitious  programme  is  outlined.  A  personal  note 
is  prominently  printed  and  is  at  once  a  catch  phrase 
and  an  appeal  for  members:  "If  you  know  it  all,  we 
need  you.  If  you  don't  know  it  all  we  can  help  you." 
This  constitutes  a  comprehensive  claim  upon  all  who 
are  in  any  way  concerned  with  the  production,  fabri- 
cation, heat  ti'eatment,  and  use  of  steel,  and  from 
siu'li  an  army  a  satisfactoiy  niembership  roll  should 
easily  be  obtained.  According  to  the  suggested  scheme 
branch  sections,  or  Chapters,  will  be  formed  in  all  the 
more  important  steel  producing  centres  and  by  this 
arrangement  local  interest  and  local  conditions  will 
both  receive  consideration.  Associate  editors  will  be 
'  >cated  in  different  parts  of  the  country  and  will  keep 
the  members  in  touch  with  movements  and  develop- 
ments that  are  being  made  in  the  various  localities. 
The  detailed  objects  of  the  Society  were  all  enumer- 
ated in  the  first  number  of  the  journal,  published  in 
October  of  la.st  year,  and  these  form  a  direct  appeal 
to  all  tho.se  engaged  in  the  manufacture,  working,  or 
heat  treating  of  steel.  The  later  numbers  of  the 
journal  are  filled  Avith  interesting,  instructive'  and 
valuable  matter,  written  by  men  with  acknowled  repu- 
tations in  the  art  of  heat  treatment.  The  nation  seek- 
ing to  hold  its  own  during  the  coming  years  of  com- 
mercial warfare  has  to  acknowledge  certain  funda- 
mental principles,  including  the  abolition  of  all  waste, 
the  simplifying  of  every  process  incidental  to  the  con- 
version of  raw  materials  into  fiiiished  products;  and  to 
achieving  the  best  po.ssible  results  from  such  finished 
products.  These  ends  can  only  be  secured  by  educa- 
tion, using  the  word  with  its  widest  possible  meaning, 
and  a  society  inaugurated  to  .study  the  phenomena 
of  the  thermal  treatment  of  steel  is  well  calculated  to 
exert  a  beneficial  influence  in  this  desirable  direction. 
We  hope,  from  time  to  time,  to  be  able  to  publish  some 
of  the  papers,  with  the  discussions  thereon,  that  will 
appear  in  the  transactions  of  this  society. 


The  first  number  of  the  second  volume  of  the  Pro- 
ceedings of  the  Steel  Treating  Research  Society  con- 
tains amongst  other  interesting  papers  one  devoted  to 
the  '"Effects  of  Phosphorus  in  Soft  Acid  and  Basic 
Open  Hearth  Steels."  The  author,  Mr.  J.  G.  Unger, 
carried  out  certain  investigations  along  these  lines 
and  having  shown  the  nature  and  scope  of  his  experi- 
ments proceeds  to  detail  his  conclusions.  Twelve 
ingots  from  the  same  heat  of  acid  steel,  and  fifteen 
from  the  same  heat  of  Basic  open-hearth  steel,  or  84 
tons  in  all  wei'e  used  in  this  experiment.  After  the 
first  three  ingots  of  Baisic  steel  had  been  poured 
sufficient  17  ^(  f  en-o-phosphorus  was  added 'during  the 
pouring  of  the  next  three  ingots  to  increase  the 
])liosphorus  to  .030%.  To  the  following  three  ingots 
the  addition  was  increased  to  show  a  phosphorus  con- 
tent of  .055%,  the  next  three  to  .085%,  and  the  next 
to  .110%.  The  same  method  was  adopted  in  the  ingot 
additions  to  the  acid  steel,  excepting  that  only  three 
sets  of  three  ingots  each,  had  additions  of  ferro-phos- 
phorus  made  to  them,  as  the  original  phosphorus  in 
the  steel  was  higher  to  begin  with.  The  composition  of 
tlie  acid  steel  was 

C.         Mn.  S.  Si.  Cu. 

.12  .36  .037  .022  .012 

with  a  phosphoms  content  of  .032;. .058:  .085  and  .015. 

That  of  the  basic  was 

C.         Mn.  S.  Si.  Cu. 

.12  .36  .036  .020  .014 

with  a  phosphorus  content  of  .008  ;  .030  ;  .052  ;  .080  and 
.110.  The  detailed  analysis  was  in  each  ease  from 
ladle  sample.  The  author  then  follows  these  steels 
through  all  the  usual  operations,  gives  the  results  of 
tests,  shows  into  what  fonns  the  tnetal  was  fabricated, 
and  finally  summarizes  his  conclusions.  J'rom  these 
it  would  appear  that  increased  phosphorus  only  in- 
dicated increased  hardness,  that  in  soft  steels  .01% 
of  phosphorus  was  equivalent  to  an  increase  of  about 
850  lbs.  tensile  strength  per  square  inch,  Avhieh  is 
practically  the  same  figure  as  would  be  obtained  if  the 
carbon  "svas  increased  by  .01%,.  "Within  limits  the  in- 
fluence of  phosphorus  could  be  nullified  in  soft,  or 
low  carbon  steels,  provided  the  carbon  content  was 
lowered  to  compensate  for  the  increased  hardness 
due  to  the  phosphorus.  In  next  months  Iron  and 
Steel  we  hope  to  be  able  to  retuni  to  this  paper  for 
the  purpose  of  analyzing  some  of  the  figures  and  re- 
sults, and  of  comparing  the  latter  with  those  of  other 
Avriters. 

Another  interesting  paper  is  included,  in  this  pub- 
lication, on  the  "Cause  and  Mechanism  of  Steel  Fail- 
ures." The  modem  tendency  to  trace  back  and 
scientifically,  discover  the  cause  of  failures  is  well 
illustrated  by  the  author,  who  carries  his  arguments 
from  defective  material  to  wrongly  designed  or  pro- 
l)ortioned  parts,  to  defective  workmanship,  to  a  failing 
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to  select  the  most  suitable  material,  and  to  a  want  of 
knowledge  of  the  physical  structure  of  the  steel.  This 
paper  contains  a  mass  of  practical  information,  well 


presented,  and  should  be  studied  by  all  who  are  in 
anyway  interested  in  securing  maximum  physical  re- 
sults from  a  minimum  section  of  steel. 


Electric  Smelting  of  Iron  Ores  in  British  Columbia 


A  report  by  Dr.  Alfred  Stansfield  on  "The  Commer- 
cial Feasibility  of  the  Electric  Iron  Smelting  of  Iron 
Ores  in  British  Columbia"  has  now  been  made  iiublic. 
The  ropor^  is  very  elaborate,  and  has  bee.u  divided  foi- 
convenience  into  a  number  of  chapters  or  appendices, 
each  dealing  in  detail  with  one  branch  of  the  subject. 
The  conclusions  arrived  at  have  been  presented  as  con- 
cisely as  possible  in  the  condensed  report  which  we 
print  herewith.  We  omit  however  the  introductory  let- 
ters and  account  of  the  investigation.  Dr.  Stan.sfield 
visited  British  Columbia  and  California  last  summer  in 
the  preparation  of  the  report  which  was  completed  be- 
fore the  tormination  of  the  war. 

INTRODUCTION  TO  THE  REPORT. 

The  object  of  this  investigation  and  report  is  to  de- 
termine the  commercial  feasibility  of  smelting  electric- 
ally the  magnetite  ores  of  British  Columbia. 

For  this  purpose  I  obtained  information  with  regard 
to  the  supply  of  iron  ores,  electrical  power,  charcoal, 
labour  and  other  necessaries. 

Early  in  the  investigation  it  appeared  that  electric 
power  might  be  obtained  at  such'  a  price  that  electric 
smelting  by  the  methods  now  in  use  would  be  commer- 
cially possible.  I  therefore  investigated  and  discussed 
carefully  the  type  of  furnace  and  design  of  plant  that 
would  best  .suit  the  local  requirements,  and  prepared 
estimates  for  the  cost  of  such  a  plant  and  of  making  pig 
iron  on  a  scale  determined  by  the  present  requirements 
of  the  Province.  It  now  appears  that  electric  power 
cannot,  at  present,  be  obtained  at  prices  that  will  ]>ermit 
of  the  use  of  the  iisual  electric  smelting  methods ;  but 
I  am  presenting  the  results  of  my  investigation  along 
these  lines  because  they  are  needed  to  show  that  the 
process  described  would  be  too  costly  with  power  at 
this  higher  price,  and  because  it  is  possible  that,  in  the 
future,  power  may  be  available  at  a  lower  price,  which 
would  then  permit  of  operations  being  undertaken. 

In  view  of  the  very  high  price  asked  for  electric  power 
I  have  paid  special  attention  to  a  new  process  for  pro- 
ducing electric  furnace  iron  which  offers  possibilities  of 
a  decided  economy  as  compared  with  standard  methods. 
I  have  presented  the  available  information  and  made 
estimates  of  the  cost  at  which  iron  may  possibly  be 
smelted  by  these  means. 

The  whole  investigation  is  necessarily  very  extensive, 
and  it  is  a  matter  of  some  difficulty  even  to  present  the 
results  in  a  clear  and  simple  manner;  especially  as  each 
conclusion  arrived  at,  is  dependent  on  a  number  of 
factors  which  cannot  be  stated  in  a  few  words,  and 
many  of  which  are  liable  to  change.  The  information 
obtained  is  set  forth  and  discussed  in  detail  in  a  num- 
ber of  appendices ;  while  the  conclusions  arrived  at  are 
presented  as  concisely  as  possible  in  the  following  re- 
port : 

Electric  Smelting  of  Iron  Ore. 

This  has  passed  the  experimental  stage  and  is  in  op- 
eration commercially  on  a  large  scale  in  Sweden  and 


elsewhere.  Tlie  jtroduct  of  this  operation  is  a  special 
(|uality  of  high  grade  iron  which  commands  a  higher 
price  than  ordinary  blast  furnace  iron,  and  the  cost  of 
j)roduction  is  in  general  too  high  to  allow  of  competi- 
tion at  equal  prices  with  the  blast  furnace  product. 
Carbonaceous  material  is  needed,  even  in  electric  fur- 
naces, for  reducing  the  iron  ore  to  metal,  and  for  this 
purpose  charcoal  is  preferable  and  is  generally  used. 
The  electric  furnace  that  has  been  adopted  for  the  com- 
mercial smelting  of  pig  iron  is  that  of  Messrs.  Electro- 
Metals  Ltd.,  of  Sweden,  which  may  be  regarded  as  the 
standard.  The  pig  iron  normally  produced  from  this 
furnace,  although  unusually  pure  and  commanding  a 
high  price,  is  a  white,  or  low  silicon  iron,  unsuitable  for 
u.se  in  the  iron  foundry.  The  officials  of  the  Swedish 
Company  consider  that  a  foundry  iron  can  be  made  by 
these  furnaces,  though  at  a  somewhat  hiorhfr  cost,  but 
I  have  no  evidence  that  this  has  been  accomplished  in 
regular  commercial  practice,  and  the  Noble  Electric 
Steel  Company  which  smelted  iron  ores  electrically  for 
.several  years,  at  Heroult  in  California,  was  obliged 
to  adopt  a  different  type  of  furnace  for  the  production 
of  foundry  iron.  I  consider,  however,  that  the  Electro- 
Metals  furnace  could  be  used  for  this  purpose  because 
any  low  silicon  iron  could  be  made  suitable  for  foundry 
use  by  additions  of  ferro  silicon ;  but  considerations 
which  will  determine  the  best  t^-pe  of  furnace  for  use 
in  British  Columbia  are  given  later  in  the  report. 

Facilities  for  Electric  Smelting  in  British  Columbia. 

The  essential  cojiditions  for  the  electric  smelting  cf 
iron  ores  on  h  ooui  iioreial  scale  are, — a  supply  of  high 
grade  ores  at  a  reasonable  price,  an  ample  su]^ply  of 
cheap  electric  power,  a  supply  of  charcoal  or  other  fuel 
at  a  moderate  price,  a  supply  of  labour  at  a  moderate 
price,  a  siiitable  location  for  the  smelting  plant  and  a 
sufficient  market  for  the  resulting  iron  at  a  rather 
high  price.  The  situation  in  British  Columbia  may  be 
considered  under  these  separate  heads  as  follows : — 

Iron  Ores. — The  information  f\irnished  to  me  by  your 
officials  shows  that  the  iron  ore  deposits  of  the  Pro- 
vince have  not  been  opened  x;p  to  any  extent,  but  that 
it  is  safe  to  assume  that  adequate  .supplies  of  ore  of  rea- 
sonable richness  and  purity  can  be  obtained  at  easily 
accessible  points.  These  ores  are  chiefly  magnetites 
and.  on  this  acount,  are  undesirable  for  iise  in  the  blast 
furnace  except  in  admixture  with  other  on^s;  mag- 
netites are,  however,  quite  suitable  for  treatment  in  the 
electric  furnace.  It  appeal's  that  the  ores  are  not  of 
veiy  high  grade,  but  that  a  supply  may  be  expected  to 
contain  fi'om  50  to  55  per  cent  of  iron.  The  ores  are 
practically  free  from  phosphorus  and  titanium  and  the 
proportion  of  sulphur  can  probably  be  kept  as  low  as 
fl.l  per  cent.  The  ores  under  consideration  are  ai-o 
practically  free  from  copper.  Your  officials  estimate 
that  a  supply  of  50,000  tons  per  annum  of  ore  of  this 
grade  can  be  delivered  at  a  suitable  smelter  site,  at  a 


February,  1919 


IRON    AND    STEEL    OF  CANADA 


5 


cost,  under  present  conditions,  of  about  $4.00  per  net 
ton,  which  would  be  made  up  as  follows: 


Mining   $1.50  to  $2.00 

Loading  or  tramming   0.15  to  0.25 

Freight  (by  water)    1.00  to  1.50 

Unloading   25  cents. 

•Royalty  to  o\^^aer   50  cents 


Total  cost  at  smoltor   $3.96  to  $4.10 


From  the  information  at  my  disposal  I  feel  satisfied 
that  these  ores  can  be  smelted  electrically  for  the  pro- 
duction of  a  high  grade  pig  iron.  For  the  production 
of  one  long  ton+  of  pig  iron  about  2.0  net  tons  of  55 
per  cent  ore  would  be  needed,  so  that  the  ore  would 
cost  $8.00  x)er  long  ton  of  pig  iron.  In  view  of  the 
somewhat  low  grade  of  the  ore,  the  cost  of  smelting,  per 
ton  of  product,  will  be  rather  higher  than  is  usual  with 
the  Swedish  ores ;  but  this  may  perhaps  be  remedied  by 
the  use  of  magnetic  concentration. 

Electric  Power. — British  Cohimbia  is  well  provided 
with  water  powers,  and  many  of  these  can  be  developed 
cheaply  for  the  use  of  electric  smelting  and  similar  in- 
du.stries.  Competent  engineers  have  assured  me  that 
some  of  these  powers  in  accessible  locations  can  be  de- 
veloped at  such  a  cost  as  to  yield  a  continuous  electrical 
horse  power  for  smelting  at  a  cost  of  $10.00  per  an- 
num. This  figure  is  not  much  higher  than  obtains  in 
Sweden,  and  if  a  dependable  supply  of  power  can  be 
secured  at  this  rate  it  seems  almost  certain  that  an 
electric  iron  smelting  industry  can  be  undertaken  pro- 
fitably. The  consumption  of  power,  under  conditions  ob- 
taining in  British  Columbia,  would  be  between  0.4  and 
0.5  of  a  horse-power-year  per  ton  of  iron  produced ; 
so  that  the  cost  for  power  shoidd  be  between  $4.00  and 
$5.00  per  long  ton  of  pig  iron.  Some  8,000  or  9,000 
horse-power  woi;ld  be  needed  for  a  daily  production  of 
50  tons  of  pig  iron. 

In  view  of  the  desirability  of  producing  pig  iron  at 
the  earliest  possible  time,  and  of  the  difficulty  and  ex- 
pense attending  the  development  of  water  powers  under 
present  conditions,  it  is  highly  desirable,  if  not  impera- 
tive, that  an  electric  smelting  industry  shall  be  sup- 
plied, in  the  first  place,  from  powers  that  are  already 
developed.  The  British  Columbia  Electric  Railway 
Company  has  surplus  ]>ower  which  might  be  employed 
for  this  purpose,  and  I  gathered  from  the  officials  of 
this  company  that  they  could  po.ssibly  supply  such  pow- 
er at  $15.00  per  horse-power-year,  a  charge  which  ap- 
peared to  me  to  be  the  highest  that  the  industry  could 
support.  Under  the.se  conditions  the  cost  for  power  per 
ton  of  pig  would  be  between  $6.00  and  $7.50. 


f  Long  and  Short  Tons. — Pig  iron  is  sold  by  the  long  or 
gro.i.s  ton  of  2240  \bs.  not  only  In  England  and  Canada,  but  in 
the  United  States,  and  I  have  conformed  with  this  custom 
In  my  report.  The  supplies  needed  for  smelting,  such  a.s  iron 
ore.  charcoal,  coal  and  coke  are  sold  in  Britisli  Columbia  by 
the  short  or  net  ton  of  2000  lbs.,  and  the  use  of  this  dual 
system  ha.«!  nfi-essarlly  complicated  the  calculations  in  this 
report.  The  .-situation  is  further  complicated  because,  in 
Government  reports,  pig  Iron  is  estimated  by  tlie  short  ton. 
and  in  regard  to  pig  iron  quotations  in  British  Columbia,  It  Is 
sometimes  difficult  to  say  which  ton  is  intended.  In  Sweden 
a  more  consistent  system  is  followed,  as  the  pig  iron  and  all 
the  neces.Mai-y  supplies  are  measured  by  the  metric  ton  of 
1000  kilograms  or  2204  lbs.  This  ton.  which  may  be  assumed 
in  all  statements  of  the  Electro-Metals  Company  of  that  coun- 
try, <-an  be  taken,  without  serious  error,  to  be  the  same  as  the 
long  ton. 

•Using  a  Royalty  in  this  estimate  removes  the  need 
of  considering  the  purchase  of  an  iron  mine. 


Since  returning  to  Montreal  I  have  received  a  letter, 
dated  September  12th,  from  the  General  Manager  of 
this  Company,  informing  me  that  conditions  have 
changed  since  my  visit  and  that  they  would  now  have 
to  charge  higher  rates.  They  would  be  willing  to  make 
short  term  contracts  for  from  2,000  K.W.  to  10,000 
K.W.  of  electric  power  in  Vancouver  district,  for  re- 
stricted .service  during  the  peak  load  periods,  at  a  rate 
of  0.5  cent  per  K.W.  hour.  This  charge  would  amount 
in  effect  to  at  least  $27.80  per  horse-power-year,  and 
would  represent  a  charge  of  from  $11.00  to  $14.00  per 
ton  of  iron.  They  would  also  offer  2,000  K.W.  of  pow- 
er on  Vancouver  Island  at  $15.00  per  horsc-power-year 
for  a  short  term  and  subject  to  peak  load  restriction. 
The  proposed  charge  in  Vancouver  is,  I  believe,  alto- 
gether too  high  to  allow  of  the  commercial  production  of 
pig  iron  by  present  methods,  except  perhaps  on  a  small 
scale  as  a  temporary  operation  to  take  advantage  of  the 
present  high  prices  of  pig  iron.  The  supply  on  Van- 
couver Island,  besides  its  uncertainty,  is  too  small  to 
permit  of  profitable  operation. 

Charcoal  and  Coke  for  Reduction. — For  the  electric 
smelting  of  iron  ores  a  supply  of  carbonaceous  material 
is  needed  for  reducing  the  iron  ore  to  metal.  For  this 
purpose  charcoal  is  generally  used,  although  coke  is 
employed  to  some  extent.  Charcoal  is  preferable  to 
coke  on  account  of  its  greater  purity,  as  a  higher  grade 
of  pig  iron  can  be  obtained  by  its  use.  The  u.se  of  char- 
coal is  more  satisfactory  also  from  an  operating  point 
of  view,  and  the  consumption  of  power  is  greater  when 
coke  is  employed;  a  proportion  of  coke  can,  however,  be 
used  without  difficulty  in  admixture  with  charcoal. 
The  consumption  of  charcoal  varies  with  the  grade  of 
iron  required,  and  the  type  of  furnace  employed,  from 
about  0.4  to  0.5  net  tons  of  charcoal  per  long  ton  of  pig 
iron,  so  that  20  or  25  tons  of  charcoal  would  be  needed 
daily,  for  an  output  of  50  tons  of  pig. 

In  the  coast  districts  of  British  Columbia  there  is  an 
abundant  supply  of  timber  from  which  charcoal  can  be 
made  .suitable  for  u.se  in  electric  .smelting.  At  present 
there  is  no  considerable  charcoal  industry  and  the  small 
quantities  now  obtainable  cost  as  much  as  $30.00  per 
ton,  a  figiire  which  would  be  prohibitive  for  the  electric 
smelting  of  iron  ores.  In  view,  however,  of  the  large 
amount  of  waste  wood  produced  at  some  of  +lie  larire 
saw  mills,  it  appears  reasonable  to  suppose  rhat  a  w>-ll 
designed  charring  plant  can  be  erected,  thit  would 
utilize  this  waste  material,  and  deliver  charcoal  to  the 
.smelter  at  a  cost  of  from  $6.00  to  $8.00  per  net  ton ; 
estimated  on  the  folowing  basis: 

21/2  cords  of  Douglas  Fir  mill  waste   $2.50 

Cost  of  charring,  less  returns  for  by-products.  .  2.50 
Carriage  of  charcoal  to  smelter   I.OO 

$6.00 

The  charge  per  ton  of  iron  would  thus  lie  between  $2  40 
and  $4.00. 

With  regai-d  to  the  method  to  lie  employed  it  may  be 
stated  briefly  that  the  Douglas  Fir.  which  would  prob- 
ably constitute  the  staple  supply  for  charcoal  makinir, 
docs  not  furnisli  by-products  of  suitable  quality  and 
quantity  to  warrant  the  use  of  elaborate  methods  for 
their  recovery.  Cliareoal  should  therefore  be  made  in 
large  kilns,  or  in  some  appliance  which  might  be  de- 
vised to  char  the  wood  wa.stc  with  the  minimum  amount 
of  liand  labour;  in  either  case  a  partial  recovery  of  by- 
products could  be  made  at  a  moderate  expense. 

It  does  not  appear  that  coke  can  be  produced  from 
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British  Colmbia  coals  at  a  price  that  would  be  as  low  as 
that  of  charcoal ;  and  unless  the  coke  was  decidedly  the 
cheaper  per  ton  it  would  be  more  economical  to  use 
charcoal.  Coke  braize,  however,  can  probably  be  obtain- 
ed for  a  very  nominal  char<re,  and  can  be  used  in  admix- 
ture with  charcoal  in  cases  where  extreme  purity' of  the 
pig  iron  is  not  desired. 

Labour. — The  Department  of  Labour  has  furnished 
me  with  a  statement  of  the  supply,  nature  and  cost  of 
labour  in  P>ritish  Columbia,  from  which  it  appears  that 
labourers  are  fairly  plentiful  and  receive  nearly  $4.00 
a  day,  and  that  most  skilled  men  are  scarce  at  about 
$6.00  a  day.  The  cost  of  labour,  per  ton  of  product, 
will  depend  very  largely  on  the  size  and  oiitput  of  the 
plant  and  the  nature  of  its  equipment;  but  it  appears 
that  in  a  fully  equipped  plant  making  about  50  tons  of 
\)\<x  iron,  daily,  besides  steel  and  ferro-alloys,  the  cost 
of  labour  might  be  from  $4.00  to  $.5.00  per  ton  of  iron  ; 
although,  in  the  initial  stages,  the  labour  cost  would  cer- 
tainly be  higher,  perhaps  in  the  order  of  $7=00  per  ton 
of  iron.  The  manner  in  which  these  figures  are  arrived 
at  is  stated  in  the  appendices. 

Location  for  Smdtivfj  Plant. — A  plant  for  the  elec- 
tric smeltinsr  of  iron  ores  should  be  conveniently  .situaL- 
ed  with  respect  to  the  supplies  of  ore,  charcoal  and 
other  requirements ;  it  should  also  permit  of  cheap  de- 
livery of  the  ii'on  and  other  products  to  market.  The 
]ilant  must  be  placed  as  close  as  is  convenient  to  the 
source  of  electric  power,  so  as  to  lessen  the  cost  of  trans- 
mission. When  a  satisfactory  supply  ot  power  has  been 
secured  it  will  doubtless  be  possible  to  obtain  a  smelter 
site  within  a  reasonable  distance  of  the  power  station 
and  located  on  tidewater  so  as  to  provide  for  cheap  de- 
liverv  of  supplies  and  products.  A  plant  located  near  a 
centre  of  ponulation,  such  as  Vancouver,  would  have 
advantages  with  respect  to  labour  and  <?eneral  supplies 
and  nearness  to  markets,  but  the  provision  of  an  ade- 
quate and  cheap  supply  of  electric  power,  irou  ore  and 
charcoal  should  be  the  determining  consideration. 

Mar'kct  for  Pirf  Iron. — For  the  purrtose  of  this  renort 
I  have  limited  mv  investisration  to  the  market  in  Bri- 
tish Columbia  itself,  though  a  moderate  export  market 
may  be  developed  later.  The  present  consumption  of 
pi<r  iron  is  onlv  about  10  tons  dailv,  but  it  appears  that 
the  consumption  has  been  seriouslv  limited  by  the  ex- 
tremely hiffh  prices  now  rulinsr.  and  that  if  a  supply  of 
iron  becomes  available  at  a  moderate  price,  a  consump- 
tion of  20  or  30  tons  may  be  expected.  This  amoiint  is 
too  small  to  permit  of  economical  opcratioTi,  and  T  would 
therefore  recommend,  if  a  suitable  supply  of  electric 
power  can  be  obtained,  that  a  plant  be  constructed  to 
produce  sav  2.'i  tons  daily  of  foundry  iron  for  sale  and 
a  further  25  or  f?0  tons  of  low  silicon  iron  for  conver- 
sion into  steel.  T  have  not  investigated  the  market  for 
steel  in  any  detail,  but  apparently  a  sufficient  market 
for  this  product  could  be  found. 

The  prices  of  foundrv  iron  in  Vancouver  have  varied 
recently  from  about  $fiO  to  $«0  per  long  ton.  Before  the 
war  the  price  was  around  $25.  It  seems  unlikely  that 
the  price  for  good  foundry  iron  will  fall  much  below 
$35  a  long  ton  durine  the  next  few  years.  Ii;!  most 
localities,  electric  smeltinc  depends  for  its  commercial 
possibility  on  obtaining  for  its  product  a  hieher  price 
than  that  of  ordinary  foundry  iron.  T  find  that,  at 
present,  there  is  scarcely  any  demand  in  British 
Columbia  for  such  special  grades  of  iron,  biit  there  can 
be  no  doubt  that  they  will  be  needed  in  the  future,  as 
the  iron  and  steel  industry  develops. 


Foreign  Competition. — The  market  prices  already 
mentioned  as  obtaining  in  British  Columbia  are  ba.sed 
on  the  present  sources  of  supply  from  ea-stem  points 
in  Canada  and  the  United  States.  It  is  po.ssiblc  that  an 
iron  blast  furnace  plant  may  be  established  on  the 
Pacific  coast  of  the  United  States,  and  the  effect  of  this 
on  the  market  in  British  Columbia  must  be  considered. 
It  appears  that  pig  iron  could  be  made,  in  such  a  plant 
at  a  co.st  of  ab»ut  $25  per  long  ton,  under  present  con- 
ditions. The  duty  on  pig  iron  entering  Canada  from 
the  States  is  $2.80  per  long  ton  plus  7V2  per  cent  ad 
valorem,  which,  at  a  sale  price  of  $-30.00  per  ton,  would 
amount  to  $2.25  per  long  ton,  or  a  total  charge  of  about 
$5.00.  This  duty,  together  with  the  freight  charge  and 
the  Canadian  bounty,  would  place  the  electric  furnace 
iron,  if  made  with  $15.00  power,  on  an  equality  with 
imported  blast  furnace  iron.  This  woiild  riot  hold  in 
the  case  of  iron  imported  for  war  work,  as  this  is  duty 
free,  and  after  the  war  the  duty  of  7i/^  per  cent  ad 
valorem  will  no  doubt  be  removed.  In  this  connection 
it  may  be  added  that  a  large  iron  and  .steel  plant  can 
scarcely  be  built  until  some  years  after  the  war,  so  that 
an  electric  furnace  plant,  if  constructed  promptly,  would 
command  the  market  for  a  number  of  years.  Ultimately, 
blast  furnace  iron  may  be  expected  to  take  a  part  at 
least  of  the  market  for  common  grades  of  iron,  but  the 
electric  furnace  should  always  be  able  to  command  a 
small  market  for  its  higher  grade  of  iron. 

Arrangement  with  the  Dominion  Government.  —  A 
deputation  from  British  Columbia  went  to  Ottawa,  early 
in  the  present  year,  seeking  for  aid  to  develop  an  iron 
industry  in  British  Columbia.  In  answer  to  their  re- 
quest, the  Dominion  Government  undertook  for  a  period 
of  some  years  to  purchase,  if  neces.sary,  at  market  prices, 
the  whole  output  of  a  plant  making  pig  iron  in  British 
Columbia.  This  agreement  will  no  doubt  apply  oqnally 
to  electric  furnace  iron,  but  it  does  not  appear  to  me 
that  it  is  likely  to  help  matters  materially,  for  the  fol- 
lowing reasons:  T.  The  offer  is  obviously  of  no  u.se 
if  the  price  referred  to  is  that  obtaining  in  Ea-stern  Can- 
ada, as  iron  could  not  be  made  at  that  price.  2.  If  the 
price  intended  is  the  local  price  in  British  Columbia  we 
are  met  with  the  difficulty  that  the  Government 's  ability 
to  carry  out  the  undertaking  would  be  limited  to  the 
local  demand  for  iron,  as  it  would  be  impossible  for  it 
to  buy  expensive  iron  in  British  Columbia  and  ship  it 
to  lower-priced  markets  elsewhere.  "We  are  thus  limit- 
ed to  the  natural  market  for  iron  and  steel  in  British 
Columbia  and  to  possibilities  for  exportation  on  a  small 
scale. 

Bounties  and  T^rxcs.— The  Provincial  Government  has 
offered  a  bounty  of  $3.00  per  net  ton  on  pig  iron  made 
in  British  Columbia,  from  local  ores,  and  on  the  other 
hand  imposes  a  tax  of  371/0  cents  per  net  ton  of  iron  ore 
mined.  The  combined  effect  of  these  measures  will  be 
a  payment  of  about  $2.60  per  gross  ton  of  pig  iron :  a 
source  of  income  which  will  be  of  some  importance,  and 
may  sometimes  make  the  difference  between  operating 
at  a  loss  and  at  a  profit. 

Type  of  Furnace  to  Use  for  Electric  Iron  Smelting. 

A  point  of  considerable  importance  to  this  investiga- 
tion is  the  determination  of  the  most  suitable  type  of 
electric  fui-nace.  This  is  important  not  only  for  the 
guidance  of  those  who  may  undertake  the  establish- 
ment of  an  electric  smelting  plant  in  British  Columbia, 
but  also  in  order  to  arrive  at  reasonably  accurate  fig- 
ures for  the  cost  of  the  plant  and  the  cost  per  ton  of  the 


February,  1019 


IRON  AND  STEEL  OF  CANADA 


7 


product.  In  outline  the  situation  is  substantially  as  fol- 
lows : — 

1.  In  Sweden  the  firm  of  Electro-Metals  (of  Lud- 
vika  and  London)  has  developed  a  type  of  electric  smelt- 
ing furnace  wiiich  has  proved  very  satisfactory  for  the 
production  of  low  silicon  pig  iron  from  the  Swedish 
oi'es.  There  are  now  17  of  these  furnaces  at  work  in 
Sweden,  ranging  in  size  from  2000  K.AV.  to  5,000  K.W., 
and  a  few  in  Norway,  Switzerland  and  Japan.  This  is, 
as  far  as  I  ana  aware,  the  only  type  of  electric  furnace 
that  has  ever  attained  commercial  success  in  the  x>i"o- 
duction  of  pig  iron  from  iron  ores. 

The  furnace  is  circular  in  plan  and  is  provided  with 
a  tall-stack  i  nwhich  the  ore  is  preheated  and  partially 
reduced  l)eforo  it  enters  tlie  smelting  chamber.  Tliis  re- 
duction of  the  ore  is  aided  by  a  mechanical  circulation 
of  the  furnace  gases,  which  are  withdrawn  from  the  top 
of  the  sliaft,  freed  from  dust,  and  then  blown  through 
tuyeres  into  the  smelting  chamber  above  the  ore.  The 
gases  become  heated  at  this  point  and  passing  up  the 
shaft  they  heat  and  reduce  the  ore.  The  circulation  of 
the  gases  also  serves  to  cool  and  protect  the  arch  of  the 
smelting  chamber,  but  on  the  other  hand  it  increases, 
slightly,  the  consumption  of  the  electrodes. 

On  account  of  tliese  .special  features,  the  Electro- 
Metals  furnace  uses  .somewhat  less  charcoal  than  a  sim- 
pler type  of  furnace,  a  difference  of  say  1-10  ton  per 
ton  of  pig  iron,  and  it  is  believed  to  use  less  power.  The 
saving  in  cliarcoal  is  probably  more  than  offset  by  the 
need  of  a  better  quality  of  charcoal,  which  is  rendered 
necessary  by  the  use  of  a  tall  shaft.  It  must  be  noted, 
however,  that  the  usual  product  of  the  Electro-Metals 
furnace  is  a  white  pig  iron  suitable  for  chilled  castings 
or  for  steel  making,  while  the  need  in  British  Columbia 
would  be  largely  for  a  foundry  iron.  There  does  not 
appear  to  be  any  evidence  that  the  Swedish  furnaces 
have  been  used  regularly  for  the  production  of  foiindry 
iron,  and  there  seems  to  be  some  doubt  regarding  their 
suitability  for  this  purpose. 

2.  An  independent  development  of  electric  iron 
smelting  took  place  at  Heroult,  Shasta  Coiinty,  Califor- 
nia, where  a  deposit  of  very  pure  magnetite  has  been 
smelted  electrically,  by  the  Noble  Electric  Steel  Com- 
pany, for  the  production  of  foundry  iron.  Operations 
were  started  in  1007  by  the  late  Dr.  Heroult,  who  built 
a  simple  rectangular  furnace  having  an  arched  roof, 
and  ore  chutes  in  which  the  charge  could  be  preheated. 
As  this  furnace  did  not  prove  satisfactory,  a  shaft  fur- 
nace of  the  Swedish  type  was  tried.  This  was  also  un- 
satisfactoiy  and  the  management  reverted  to  the  rec- 
tangular type  with  arched  roof  and  with  charging 
chutes,  in  which,  however,  the  ore  was  not  pre-heated. 
It  was  claimed  at  the  time  (1913)  that  .success  had  been 
obtained  with  this  furnace,  but  nothing  further  was 
published  about  it,  and  I  find  that  its  use  was  discon- 
tinued about  four  years  ago.  The  plant  is  at  present 
employed  solely  for  the  production  of  ferro  alloys,  be- 
cause the  price  now  charged  for  electric  power,  the  cost 
of  charcoal,  and  the  cost  of  transportation  are  all  so 
high  as  to  render  impossible  the  commercial  production 
of  pig  iron.  I  am  of  the  opinion  that  we  cannot  accept 
the  work  at  Heroult  as  an  argument  for  or  against  tlae 
type  of  furnace  that  was  used  there. 

3.  Another  furnace  of  the  closed  rectangular  type 
was  devised  by  Helfenstein  for  the  production  of  cal- 
eium  carbide  and  ferro  silicon.  A  Helfenstein  furnace 
for  smelting  iron  ores  was  being  tried  at  Domnarfvet 
in  Sweden  at  the  time  of  my  visit  in  1914.  At  that  time 
the  management  was  unwilling  to  give  any  information 


about  its  operation.  An  account  published  a  year  or 
two  later  stated  that  this  furnace  was  working  satis- 
factorily, but  ^Messrs.  Electro-Metals  now  inform  me 
that  "the  furnace  was  found  quite  useless  and  has  been 
jnilled  out." 

4.  For  the  production  of  ferro-silicon,  ferro-man- 
ganese  and  calcium  carbide,  a  simple  rectangular  open- 
topped  furnace  has  been  developed,  and  is  in  use  at 
many  places.  In  this  furnace,  no  attempt  is  made  to 
l)relieat  the  ore,  and  the  gases,  produced  in  the  furnace, 
escape  and  are  lost ;  besides  creating  a  nuisance  by 
burning  above  the  furnace.  On  the  other  hand,  the 
furnace  is  easy  to  build,  simple  to  operate,  and  is  prob- 
ably not  far  inferior  to  the  Swedish  furiuiee  in  commer- 
cial efficiency.  I  am  not  aware  that  this  furnace  has 
been  used  commercially  for  making  pig  iron,  but  there 
can  be  no  doubt  that  pig  iron  of  any  desired  variety 
could  be  made  in  it.  The  Beckman  and  Linden  En- 
gineering Corporation  of  San  Francisco,  who  are  using 
it  for  ferro-manganese,  consider  that  it  would  be  pre- 
ferable to  the  .Swedish  furnace  for  making  pig  iron, 
and  that  it  would  be  little  if  any  inferior  in  point  of 
economy. 

Conclusions. 

(1)  If  a  permanent  smelting  plant  were  being  erect- 
ed, the  Swedish  type  of  furnace  would  be  selected,  be- 
cause it  is  more  economical  than  any  other  at  present 
in  use,  and  is  the  only  one  that  has  been  employed  com- 
mercially. 

(2)  If  a  temporary  plant  is  contemplated,  it  may 
be  better  to  instal  the  open  pit  furnace,  on  account  of 
its  smaller  first  cost  and  the  ease  with  which  it  can  be 
converted  to  other  uses. 

(3)  Information  should  be  obtained  with  regard  to 
the  iron  ore  reduction  process  of  Trood  and  Darrali  as 
this  may  prove  superior  to  any  direct  smelting  process. 
If  this  process  is  likely  to  be  available,  it  will  be  best 
in  the  meantime  to  use  a  simple  pit  fimiace,  rather  than 
to  instal  the  more  elaborate  Swedish  furnace. 

Further  particulai's  in  regard  to  the  two  types  of 
fui'naces  will  be  found  in  appendix  VIII. 

Cost  of  Production. 

In  order  to  arrive  at  an  approximate  estimate  of  the 
cost  of  smelting  iron  ores,  it  is  necessary,  in  the  first 
place,  to  decide  upon  the  scale  of  operation.  In  view  of 
the  local  market  and  other  considerations,  which  I  dis- 
cuss elsewhere,  I  suggest  the  following  equipment  as 
being  suitable  for  an  electric  smelting  plant  in  British 
Columbia,  ])roviding  that  the  visual  electric  smelting 
methods  are  adopted. 

Outline  of  PJmit. — One  electric  smelting  furnace  of 
3,000  K.W.  making  daily  about  25  tons  of  foundry 
iron  for  sale. 

One  electric  smelting  furnace  of  3.000  K.W..  making 
daily  about  30  tons  of  low  silicon  for  conversion 
into  steel. 

Three  electric  furnaces  of  300  K.W.  each,  making  to- 
gether about  3  tons  of  ferro  alloys. 

Two  electric  steel  furnaces  of  1,500  K.W.  each,  mak- 
ing together  about  50  tons  of  steel. 

Steel  foundry  and  rolling  mill  using  50  tons  of  steel 
daily. 

Cost  of  Plant. — The  design  and  cost  of  such  a  plant 
is  discussed  in  the  appendix.  As.  however,  it  would  be 
very  difficult  to  use  so  complicated  a  plant  as  a  basis 
for  estimating  the  cost  of  making  pig  iron,  I  shall  con- 
sider, for  this  purpose,  a  plant  of  about  equal  size,  de- 
voted entirely  to  the  production  of  foundry  iron.  In  so 
doing  I  am  making  the  a.s.sumption.  which  will  not  be 
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very  far  wroup.  that  the  cost  of  making  pig  iron  in  the 
siniph-  plfuit  will  afford  a  fairly  correct  idea  of  the 
cost  of  making  it  in  the  complex  plant,  outlined  above, 
whicli  would  be  suited  to  the  local  requirements. 

The  simple  plant,  assumed  for  purposes  of  calcula- 
tion only,  would  consist  of  three  electric  smelting  fur- 
naces of  3,000  K.W.  each,  producing  altogether  about 
80  tojis  of  pig  iron  daily. 

The  cost  of  such  a  plant,  and  of  smelting  iron  in  it 
will  depend  on  the  type  of  furnace  employed.  The  most 
economical  furnace,  as  far  as  my  information  goes,  is 
that  of  the  Electro-Metals  Company,  and  I  give  in  the 
first  place  an  estimate  based  upon  its  use. 

An  electric  iron-smelting  i)lant  of  this  type,  contain- 
ing three  3.000  K.W.  furnaces,  would  cost  from  .tn.^O,- 
000  to  $400,000  to  erect  in  British  Columbia  (details  are 
given  in  the  appendix)  and  should  have  a  production 
of  27,000  long  tons  of  foundry  iron  i)er  annum. 

Cost  of  Electric  S met tinfj. —The  cost  of  making  a  long 
ton  of  foundry  pig  iron,  in  such  a  plant,  would  be  esti- 
mated as  follows,  assuming  that  power  can  be  obtained 
at  .tlo.OO  per  horse-power-year: 

Smelting  in  Swedish  Furnace  With  $15.00  Power. 


Iron  ore,  2.0  net  tons  at  $4.00   $8.00 

Electric  Power,  0.45  h.p.  year  at  $15.00   6.75 

Charcoal.  0.4  net  tons  at  $8.00    3.20 

Electrodes.  15  lbs.  at  8  cents    1.20 

Repairs  and  maintenance   1.00 

Labour   4.50 

Management    2.00 

Interest,  6  per  cent  on  total  capital,  and  de- 
preciation, 10  per  cent  on  cost  of  ])lant.  .  .  .  2.60 
Royalty  to  Eleetro-lNIetals  Company    0.50 


$29.75 

If  power  could  be  obtained  at  $10.00  per  liorse-power- 
year  the  charge  for  this  item  would  be  $4.50  and  the 
"total  cost  of  a  ton  of  pig  iron  w^ould  be  $27.50. 

If  power  were  to  cost  0.5  cent  per  K.W.  hr.  the 
charge  for  power  would  be  about  $12.50  and  the  total 
cost  of  a  ton  of  pig  iron  would  be  .$35.50. 

In  regard  to  these  figures  it  should  be  stated  that 
the  Electro-Metals  furnace  is  a  somewhat  elaborate 
appliance,  and  that  a  plant  with  furnaces  of  this  type 
should  not  be  constructed  unless  a  permanent  supply 
of  cheap  power  can  be  assured.  This  is  not  so  much 
because  of  the  cost  of  construction,  which  may  not  be 
much  more,  per  ton  of  yearly  product,  than  that  of  a 
plant  with  the  simplest  type  of  furnace,  but  because  the 
furnace,  and  the  building  containing  it,  are  entirely 
specialized,  and  would  be  of  no  use  for  any  other  pur- 
pose. If,  for  any  reason,  it  should  be  decided  to  erect 
a  plant  with  an  expensive  or  a  temi)orary  source  of 
power,  it  would  be  desirable  to  arrange  for  a  plant  of 
the  type  in  use  for  making  ferro  alloys,  as  the  furnace, 
and  plant  geiuM-ally,  could  readily  be  converted  to  other 
purposes,  if  at  any  tinu^  it  became  inadvisable  to  make 
pig  iron.  With  this  simpler  type  of  furnace  the  cost 
of  making  pig  iron  would  probably  be  about  $5  high- 
er, per  ton,  than  the  above  estimates ;  thus  the  cost  of  a 
ton  of  pig  iron  would  be  $35  per  ton,  if  power  costs 
$15  per  horse-jiower-year,  and  would  be  more  than  .$40 
]ier  ton  with  ]nnver  costing  0.5  cents  per  kilowatt  hour. 

The  following  table  will  give  an  itlea  of  the  distri- 
l)Ution  of  costs  luulcr  these  conditions: 

S))irltin(i  in  Simple  Furnace  With  0.5  Cent  Power. 

Iron  ore.  2  tons  at  $4.00  per  ton   $8.00 

Electric  power.  0.5  h.p.  year  at  .$27.80   13.90 

Charcoal,  0.5  ton  at  $6.00  per  ton    3.00 


Electrodes,  20  lbs.  at  »c  per  lb   1.60 

Repairs  and  maintenance   1.00 

Labour    6.00 

Plant  and  general  office  expen.ses    4.00 

Interest  and  depreciation   3.00 


$40.50 

The  prices  obtained  for  pig  iron  in  British  Columbia 
during  the  last  year  or  two  have  been  considerably  high- 
er than  this,  but  it  does  not  seem  safe  to  count  on  a 
price  of  more  than  about  $35  a  ton  during  the  next  few 
years,  so  that  making  iron  under  these  conditions  would 
appear  to  bf  out  of  tlif  f|uestion. 

Magnetic  Concentration  of  Iron  Ores. 

As  the  cost  of  smelting  iron  ore  is  greater,  per  ton  of 
the  product,  with  i)oor  ores  than  with  rich  ores,  and  a.s 
the  ores  in  British  Columbia  are  only  expected  to  con- 
tain 50  per  cent  to  55  per  cent  of  iron,  with  about  23 
l)er  cent  to  30  per  cent  of  gangue.  it  is  worth  consider- 
ing whether  it  will  pay  to  concentrate  the  ore  prepara- 
tory to  .smelting. 

Until  adequate  samples  of  the  ores  have  been  obtained, 
analy.sed  and  submitted  to  magnetic  concentration,  it  is 
impossible  to  discuss  this  subject  except  in  general 
terms. 

1.  If  the  ore  is  of  such  a  nature  that  after  breaking 
down  to  a  size  of  about  one  inch  the  ore  can  be  concen- 
trated magnetically  so  as  to  reject  a  large  part  of  the 
gangue,  it  will  usually  pay  to  do  this  before  smelting. 

2.  If  the  ore  is  so  finely  grained  that  it  is  necessary 
to  crush  it  to  a  sand  before  magnetic  dressing,  there 
will  be  involved  the  cost  of  the  fine  crushing  and  also 
the  cost  of  briquetting  or  sintering  the  concentrates  to 
make  them  suitable"  for  smelting. 

3.  In  the  case  of  an  ore  that  does  not  contain  over 
50  per  cent  of  iron,  if  the  ore  lends  itself  readily  to  mag- 
netic concentration  so  that  very  fine  grinding  is  un- 
necessary and  a  clean  separation  can  be  obtained,  the 
saving  in  the  cost  of  smelting  will  probably  pay  for 
the  cost  of  crushing,  magnetic  dressing,  and  sinter- 
ing with  sawdust  on  a  Dwight-Lloyd  machine.  The  ore 
will  incidentally  be  improved  by  the  removal  of  phos- 
phorus and  sulphui'.  and  will  be  left  in  a  condition  more 
favourable  for  smelting. 

4.  If  preliminary  reduction  of  the  ore  is  employed, 
the  ore  will  have  to  be  crushed  to  a  coarse  powder,  and 
magnetic  concentration  will  then  form  an  essential  step 
in  the  process:  being  applied  either  before  or  after 
the  reducing  operation. 

Auxiliary  Industries. 

On  account  of  the  limited  market  for  pig  iron  in 
British  Columbia,  it  will  be  impo.ssible  to  conduct  at 
a  profit  a  plant  producing  nothing  but  pig  iron.  By 
including  in  the  plant  the  production  of  steel  and  ferro 
alloys,  the  plant  will  be  more  likely  to  pay. 

Steel. — In  view-  of  the  small  size  of  the  industry,  it 
will  be  out  of  the  (|uestion  to  attempt  to  roll  large 
plates  for  shipbuilding  or  large  structural  sections  or 
rails,  but  small  sections  and  bars  of  structural  steel  can 
be  rolled,  besides  bars  of  cast  steel  for  drills  and  simi- 
lar purposes.  Steel  will  also  be  needed  for  the  produc- 
tion of  steel  castings. 

The  steel  can  be  melted  in  an  ojien-hearth  or  an  elec- 
tric steel  furnace,  using,  as  stock,  steel  scrap,  and  white 
pig  iron  from  the  electric  smelting  furnace.  If  it  is 
desired  to  charge  the  pig  iron  hi  the  molten  state,  so  as 
to  save  the  cost  of  remelting.  a  "mixer"  will  be  need- 
ed, to  keep  the  iron  molten  until  it  is  needed.    As  the 
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iron  ore  is  low  in  pliosphorus  the  iron  will  be  of  "Bes- 
semer" quality  and  an  acid  lined  furnace  will  be  sat- 
isfactory for  steel  making'.  A  small  rolling  mill  and  a 
titeel  foundry  will  form  necessary  adjuncts  of  the  plant. 
Furtlier  particulars  are  given  in  Appendix  XIII. 

Fcrro  Alloys.  The  production  of  these  alloys  would 
form  a  simple  and  profitable  part  of  the  work  of  such 
a  plant.  The  alloys  that  would  probably  be  made  are 
Ferro  Manganese,  Ferro  Chrome  and  Ferro  Silicon.  The 
essential  ingredients  of  these  are  manganese  ore,  chrome 
ore,  quartz,  scrap  iron  or  iron  ore  and  charcoal  or  coke. 
All  tlicse  are  availal)le,  and  these  alloys  can  be  made 
in  the  small  300  K.W.  single  phase  furnaces  mentioned 
in  the  design.  Information  with  regard  to  the  supply 
of  manganese  and  chi-ome  ores,  und  the  methods  and 
costs  of  making  ferro  alloys,  will  be  found  in  Appendix 
XIII. 

A  New  Method  of  Producing  Electric  Furnace  Iron. 

It  lias  been  pointed  out  that  an  electric  smelting  in- 
dustry must  depend,  for  the  present,  on  electric  power 
furnished  by  the  power  companies  of  British  Columbia. 
It  lias  also  been  stated  that  the  company  best  able  to 
supply  power  has  asked  so  high  a  price  that  the  com- 
mercial production  of  i)ig  iron  by  electric  smelting 
se^ms  to  be  impo.ssible.  Under  these  conditions  it  would 
ai)pear  that  nothing  can  be  done  except  to  wait  for 
cheaper  power  or  to  make  a  little  pig  iron  as  a  part  of 
some  more  remunerative  operation. 

There  is,  however,  in  view  at  the  present  time,  the 
possibility  of  an  entirely  different  method,  which  may 
possibly  enable  iron  and  steel  of  electric  furnace  quality 
to  be  produced  at  a  decidedly  lower  cost  than  that  of 
direct  smelting  in  the  electric  furnace.  According  to 
this  method  the  iron  ore  would  be  crushed  to  a  coarse 
l)owder,  the  gangue 'removed  by  magnetic  concentration, 
and  the  nearly  pure  iron  mineral  exposed  to  reducing 
gases  or  carbonaceous  reducing  materials,  at  moderate 
furnace  temperatures,  until  the  grains  of  iron  ore  are 
converted  into  grains  of  metallic  iron.  This  grain 
metal  can  then  be  melted  in  electric  furnaces,  with 
suitable  additions,  for  th-?  production  of  both  pig  iron 
rnd  steel.  The  electric  power  needed  for  the  final 
mc-ltiiig  of  tlie  metallic  powder  would  be  less  than  one- 
third  of  that  required  for  smelting  the  iron  ore  by  ex- 
isting methods,  and  it  .seems  quite  possible  that  the 
])reliminary  reduction  of  the  ore,  using  waste  wood 
or  other  cheap  fuel,  can  be  effected  so  cheaply  that 
there  will  be  a  sul)stantial  saving  on  the  whole  process. 
It  will  also  be  noticed  that  one  operation,  the  conver- 
sion of  pig  iron  into  steel,  will  be  avoided  by  the  new 
process. 

This  new  ])roeess  was  referred  to  in  my  letter  of  May 
26th  to  Mr.  \V.  Fleet  Robertson.  I  had  at  that  time 
apiilied  to  the  Advisory  Research  Council  for  funds  to 
assist  me  in  investigating  the  reduction  of  iron  ores, 
but  I  have  not  as  yet  been  able  to  begin  experimenta- 
tion. 

During  my  visit  to  California  1  heard  of  the  work  of 
Dr.  Trood  and  Mr.  Darraii  along  similar  lines,  and  I 
met  these  gentlemen  at  Ileroult,  where  I  saw,  in  opera- 
tion, a  small  plant  for  the  reduction  of  magnetite  ore 
to  metallic  iron.  I  am  not  at  liberty  to  give  full  par- 
lieulars  of  their  i)rocess.  but  can  state  that  it  consists 
substantially  in  heating  the  eoars^ly  powdered  magne- 
tite witi)  eliarcoal  <u*  other  carbonaceous  reducing  ma- 
terial to  a  temperature  of  800  deg.  C.  for  about  three 
hours.    In  the  small  plant  the  heat  was  supplif'd  flee- 


trically,  which  was  more  convenient  and  also  permitted 
of  more  accurate  measurement,  but  on  the  large  scale, 
it  is  probable  that  fuel  heat  would  be  employed.  I  have 
received;  from  Mr.  Darrah,  data  in  regard  to  the  opera- 
tion, and  I  have  modified  these  to  suit  conditions  in 
British  Columbia.  It  will  be  seen  that,  even  if  electri- 
cal heat  is  used  for  reduction  and  melting,  there  should 
be  a  decided  economy  as  compared  with  the  direct  smelt- 


ing process. 

Cost  of  One  Ton  of  Reduced  Iron 
(in  a  plant  making  100  tons  daily). 

Ore,  2  tons  at  $4.00   $8.00 

Charcoal,  1-3  ton  at  $6.00    2.00 

Power  for  heating,  1380  K.W.  hrs.  at  i/o  cent.  .  6.90 

Crushing  materials,  at  50c  per  ton   1.00 

Handling  materials,  at  50c  per  ton   1.00 

Labour  and  supervision   .85 

Interest  and  depreciation  on  an  investment  of 

$20,000   25 


$20.00 

The  operation  of  couvei'ting  this  metallic  powder 
into  foundry  pig  iron  would  have  to  be  worked  out 
experimentally,  but  I  believe,  with  electric  power  cost- 
ing y2  cent  per  unit,  and  with  other  supplies  at  the 
rates  assumed  in  this  report,  that  the  cost  of  this  oper- 
ation would  be  about  $10.00  per  ton  of  pig  iron.  The 
final  cost  of  a  ton  of  iron  would  therefore  be  $30.00, 
even  using  high  priced  power ;  and  if  this  figure  can 
be  substantiated,  it  becomes  clear  that  an  electric  iron 
industry  can  be  started  in  British  Columbia  under  pre- 
sent conditions.  I  am  of  the  opinion,  also,  that  the 
electrical  power,  used  for  reducing  the  ore,  can  be  re- 
placed by  1-3  ton,  or  at  the  most  1/2  ton,  of  coal  or  simi- 
lar fuel,  or  even  by  waste  wood.  If  this  can  be  done 
the  charge  for  heat  may  be  reduced  to  $2.00,  and  the 
cost  per  ton  of  metallic  powder  to  $15.00,  so  that  a  ton 
of  foundry  pig  iron,  produced  by  this  process,  should 
cost  only  $25.00. 

If  it  is  found  possible,  in  practice,  even  to  approach 
these  estimates  it  will  be  clear  that  an  electric  iron  in- 
dustry can  be  undertaken  immediately  in  British 
Columbia,  and  in  some  other  parts  of  Canada,  and  that 
the  plants  that  are  now  employed  for  the  electric  smelt- 
ing of  iron  ores  may  have  to  be  remodelled.  I  must  re- 
peat however,  that  although  the  results  indicated  ap- 
pear to  me  to  be  very  probable.  I  have  not  as  yet  en- 
ough information  to  speak  with  entire  certainty,  and 
further  experimental  work  must  be  undertaken  before 
it  would  be  safe  to  proceed  to  the  erection  of  a  plant. 

The  metallic  powder  can  be  made  into  steel,  equally 
easily,  by  melting  in  electric  furnaces  and  steel  ingots 
should  be  produced  at  a  cost  only  a  little  higher  than 
that  of  foundry  iron — say  at  about  $30  per  ton.  This 
would  render  po.ssible  a  large  steel  industry  in  British 
Columbia. 

General  Considerations. 

In  vii.'w  of  tlie  aljiiorinal  i)riccs  of  products  and  sup- 
|ilies  and  the  high  cost  and  uncertainty  of  labour,  it  is 
almost  impossible  at  the  present  time  to  arrive  at  any 
reliable  conclusions  with  regard  to  the  commercial  side 
of  a  new  industry.  The  high  ]irices  obtainalile  for  iron 
and  steel  make  the  present  time  appear  suitable  for 
undertaking  tlic  production  of  these  materials,  ])ut  the 
increased  cost  of  supplies  and  of  labour  largely  neiitral- 
ize  this  advantage.  If  it  seemed  probable  that  pre-war 
prices  would  return  in  the  course  of  a  year  or  two  we 
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might  base  our  calculations  on  this  assumption,  but  in 
view  of  the  profound  change  that  is  taking  place  in  the 
position  of  labor,  it  seems  unlikely  that  wages  will  ever 
return  to  their  original  level.  One  effect  of  this  will 
be  that  the  ])ri('es  of  supplies  and  products  will  all  reach 
correspondingly  higher  figures. 

If  electric  power  could  have  been  obtained  immediate- 
ly at  a  reasonable  price  it  appeared  reasonably  safe  to 
undertake  the  electric  production  of  pig  iron  by  stand- 
ard meliiods,  but  if  we  are  dependent  on  (leveloi)ing  a 
water  power  for  this  i)urpose,  the  delay  and  the  increas- 
ed uncertainty  in  regard  to  costs  and  prices  makes  pre- 
diction almost  impossible.  In  a  general  way,  however, 
we  may  assume  that  in  the  course  of  a  few  years  costs 
and  prices  will  again  reach  .some  steady  relationship  to 
one  another,  and  that  this  relationship  will  not  be  very 
different  from  what  it  was  before  the  war. 

On  this  assum])tion  it  would  seem  that,  after  prices 
have  once  more  reached  a  steady  level,  the  electric 
smelting  of  iron  ores  will  occupy,  commercially,  about 
the  same  position  as  before  the  war,  and  by  considering 
the  condition  in  Sweden,  whi(;h  resembles  Canada  in 
many  res])ects,  we  can  form  a  fairly  good  judgment  of 
the  possible  development  of  electric  smelting  in  British 
C'olumbia. 

We  may  therefore  expect,  with  the  present  methods 
of  electric  smelting,  that  the  industry  would  be  success- 
ful commercially,  but  that  it  would  depend  ultimately 
on  the  production  of  .special  (lualities  of  iron  and  steel, 
and  would  be  unable  to  compete  with  the  blast  furnace 
in  the  production  of  ordinary  grades  of  pig  iron.  If, 
however,  the  new  process  for  the  reduction  of  iron  ores 
is  found  to  be  satisfactory  it  should  produce  a  decided 
improvement  in  the  commercial  status  of  electric  smelt- 
ing. 

Conclusions  in  Regard  to  The  Electric  Smelting  of 
Iron  Ores  in  British  Columbia. 

1.  The  three  most  essential  requirements  are:  Iron 
ore,  electric  power  and  charcoal  or  similar  material.  In 
the  coast  districts  of  British  Clolumbia  there  is  a  suffi- 
cient quantity  of  suitable  iron  ore  conveniently  located, 
water  powers  available  for  the  development  of  electrical 
energy,  and  waste  wood  from  saw  mills  for  the  produc- 
tion of  charcoal. 

2.  Having  regard  to  the  jtresent  market  for  pig  iron 
and  the  probable  price  for  this  material  during  the  next 
few  years,  it  appears  that  the  iron  ore,  electric  power 
and  charcoal  could  be  produced  sufficiently  cheaply  for 
the  commercial  smelting  of  iron  ores  in  electric  fur- 
naces. 

3.  The  development  of  a  water  power  is,  however,  a 
long  and  costly  operation  and  one  which  it  would  be 
highly  inadvisable  to  undertake  at  the  present  time. 
For  present  operations  therefore  we  are  dependent  on 
the  purchase  of  electric  power  from  the  power  com- 
panies. 

4.  It  appears  that  one  of  these  companies  has  a 
sufficient  amount  of  \inused  electric  power,  but  it  is 
asking  a  higher  price  for  this  power  than  the  industry 
can"  bear. 

5.  In  view  of  the  original  cost  of  development,  it 
would  appear  that  the  company  could  afford  to  offer 
the  power  at  a  decidedly  lower  i)rice,  but  it  should  be 
remembered  that  the  company  must  keep  a  reserve  of 
power  for  other  purposes  and  that  it  cannot,  at  present, 
afford  to  maintain  tliis  reseiwe  by  niulertaking  fresh  de- 
velopment. 

6.  A  new  process  is  now  being  investgated  by  means 
of  which  it  may  be  possible  to  produce  electric  furnace 


pig  iron  commercially  in  spite  of  the  high  price  charg- 
ed for  electric  power. 

7.  In  view  of  the  small  demand  for  pig  iron  in  Brit- 
ish (Columbia  it  would  be  almost  essential,  if  a  smelt- 
ing plant  is  to  be  established  on  an  economic  basis,  that 
additional  products  shall  be  turned  out.  Steel  for  ca.st- 
ings  and  .small  rolled  section.s,  and  ferro  alloys  such  a.s 
ferro  manganese,  ferro  chrome  and  ferro  silicon,  could 
be  made  suitably  in  such  a  plant.  These  additional 
products  would  permit  of  more  fcoriomical  operation, 
would  enable  larger  profits  to  be  made,  and  would  allow 
the  plant  to  continue  in  profitable  operation  if  at  any 
time  the  price  of  pig  iron  were  to  fall  below  the  cost 
of  production. 

8.  In  view  of  the  present  situation  it  appears  ad- 
visable : 

(a)  To  develop  one  or  more  of  the  best  iron  ore  de- 
posits and  to  make  complete  tests  of  the  ore. 

(b)  To  reserve  a  suitable  water  power  for  future 
development. 

(c)  To  establish  a  ))lant  for  the  economic  production 
of  charcoal  from  mill  waste. 

((})  To  investigate  the  new  process  for  the  produc- 
tion of  electric  pig  iron,  and  if  this  is  found  sat- 
isfactory to  begin  immediately  to  produce  pig 
iron;  purchasing  power  for  this  purpose  until 
the  water  power  can  be  developed. 


SYLLABUS  OF  TWENTY-SIX  LECTURES  ON 
INDUSTRIAL  CHEMISTRY. 

The  first  of  a  series  of  twenty-six  lectures  on  Indus- 
trial Chemistry  was  given  on  January  29th  at  the  Mc- 
Gill  University.  We  print  below  a  complete  syllabus 
of  the  course  and  wish  particularly  to  draw  our  readers' 
attention  to  the  same,  for  many  of  the  lecturers  are  re- 
cognized authorities  upon  the  .subjects  with  which  they 
intend  to  deal.  The  world  is  just  emerging  from  a 
chaotic  .state  of  military  ferment,  and  is  passing  into 
a  period  of  the  keenest  commercial  rivalry.  The  most 
powerful  weapon  for  use  during  this  strenuous  experi- 
ence will  undoubtedly  be  education :  education  in  its 
broadest  and  fullest  sense.  Natural  resources  of  raw 
material  must  be  opened  up  and  exploited  to  the  ut- 
most ;  methods  of  treatment  must  be  simplified  and 
cheapened ;  and  in  every  branch  of  commercial  ac- 
tivity it  must  be  fully  recognized  that  the  antiquated 
rule-of -thumb  practice  belongs  to  the  dead  pa.st.  The 
new  conditions  must  be  based  upon  scientific  research, 
and  a  full  acceptance  and  adoption  of  the  knowledge 
gained  from  such  research ;  for  the  nation  that  neglects 
to  profit  by  such  means  is  surely  going  to  be  out-dis- 
tanced in  the  race  for  commercial  siipremaey.  In  Can- 
ada to-day  there  are  unlimited  resources,  unlimited  op- 
})ortunities  and  it  is  the  duty  of  every  individual  to 
utilize  these  to  the  utmost.  Those  responsible  for  the 
inauguration  of  this  course  of  lectures  are  moving  in 
accordance  with  the  above  ideas,  and  later  on  should 
have  the  satisfaction  of  knowing  that  their  efforts  have 
met  with  well  merited  appreciation. 

1 —  Water,  its  industrial  uses  and  purification.  -Tan. 
29th— C.  Hazen. 

2 —  Apparatus  and  ^Machinery  Used  in  the  Chemical 
Industries,  Jan.  31st — Dr.  Bates. 

3—  Solid  Fuel  Coal.  Ash  and  Peats,  Powdered  Coal. 
Feb.  5th— Dr.  Porter. 

■i — Liquid  Fuel,  Srude  Petroleum  and  Its  Products. 
Feb.  7th— Dr.  Porter. 
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5 —  Gas  Fuel,  Natural  Producer,   Feb.   12th  —  R. 
Keunedy. 

6 —  Coal  Gas,  Feb.  14th — R.  Kenned}^ 

7—  Iron,  Feb.  19th— W.  6.  Dauncey. 

8—  Steel,  Feb.  21.st— W.  G.  Dauueey. 

9 — Fats  and  Oils,  Their  Origin,   Composition  and 
Uses  as  Foods,  etc.,  Feb.  26th— Dr.  R.  F.  Ruttan. 

10—  Leather  Tanning,  Feb. . 28th— T.  A.  Faust 

11 —  Dyes  and  Dyeing,  March  5th — W  R.  Allen. 

12 —  Sugar  (Cane  and  Beetroot),  March  7th — C.  Bar- 
dorf. 

13—  Pulp,  March  12th— J.  N.  Stephenson. 

14 —  Paper,  March  14 — J.  N.  Stephenson. 

15 —  Sulpliuric,  Nitric  Acid  and  Atmospheric,  March 
19th— Dr.  R.  McLean. 


16 —  Explosives,  March  21st — Dr.  R.  McLean. 

17 —  Starch  Dextrine  and  Glucose,  March  26th — Dr. 
R.  F.  Ruttan. 

"  18— Portland  Cement,  March  28th— A.  C.  Tagge. 

19 —  Glass,  April  2nd — Percy  Cole. 

20 —  Fertilizers  and  Glue,  April  4th — C.  Hazen. 

21 —  Paints  and  Color.s — G.  M.  Edwards. 

22 —  Varnishes,  etc.— G.  M.  Edwards. 

23—  Electro  Metallurgy,  April  16th— Dr.  A.  Stans- 
field. 

24—  Lead  and  Its  Alloys,  April  18th— H.  Roast. 

25—  Ethyl  Alcohol  and  Its  Products,  April  23rd— H. 
G.  Schuck. 

26 —  -Distillation  of  Wood  and  Its  Products,  April  25th 
— C.  Hazen. 


A  Few  Notes  on  Bosh  Tuyeres 

By  J.  ROLLINGS  (Brymbo). 

{Reprint  of  Paper  presented  at  Meeting  of  English 
Iron  and  Steel  Institute,  September,  1918.) 


The  practice  of  using  one  or  more  bosh  tuyeres,  tem- 
porarily installed,  to  rid  a  furnace  of  a  particularly  ob- 
stinate scaffold,  probably  dates  back  many  years;  in 
fact  the  French  term  "tuyeres  de  secours"  and  the 
German  equivalent  both  seem  to  show  that  bosh  tuy- 
eres were  originally  used  to  meet  emei'gencies  only,  nor 
were  they,  apparently,  included  as  an  integral  portion 
of  blast  furnace  design,  anywhere,  much  before  1907. 

A  month  or  two  after  first  putting  them  to  work  at 
Brj'mbo  early  in  1910,  the  blast  furnace  manager  from 
a  large  works  in  Germany  visited  the  works  and  showed 
the  author  drawings  of  his  furnaces  on  which  bosh 
tuyeres  were  illustrated.  As  far  as  the  author's  mem- 
ory serves  they  were  said  to  have  been  at  work  about 
a  year.  During  a  visit  to  the  Minette  districts  of  France 
and  Germany  in  the  autumn  of  1910,  the  author  found 
them  regularly  at  work  on  several  furnaces,  and  later 
visitil;  in  1912,  1913  and  1914,  showed  that  their  continu- 
ous use  was  becoming  more  general  both  there  and  in 
Westphalia.  Mr.  Henri  Verney,  of  the  Societe  de  1 'In- 
dustrie Minerale,  has  kindly  made  enquiries  for  the 
author  in  France,  and  confirms  1907  as  approximately 
the  date  wiien  they  were  fir.st  continuously  used  in 
French  practice.  In  the  United  States  they  are  very 
rarely  used  even  to-day. 

They  appear  to  be  used  mainly  on  furnaces  making 
basic  iron  and  more  particularly  where  the  slag  is  high 
in  alumina,  though  they  are  installed  on  many  large  fur- 
naces in  Westphalia  using  a  large  percentaore  of  Swed- 
ish ore. 

If  it  were  possible  to  obtain  absolutely  ideal  physical, 
chemical  and  mechanical  conditions  in  every-day  blast 
furnace  practice,  bosh  tuyeres  would  probably  be  neither 
necessary  nor  desirable.  If  a  furnace  were  correctly 
designed  for  a  given  output  and  burden,  and  regularly 
so  driven,  bosh  tuyeres  would  seldom  be  required,  pro- 
vided the  size  and  quality  of  the  burden,  the  tempera- 
ture of  the  bla.st  and  other  furnace  conditions  were  kept 
as  regular  as  is  easily  practicable  on  a  modern  furnace 
plant.  Unfortunately  even  regular  driving  cannot  be 
depended  on  in  tiiese  days  when  supplies  of  raw  ma- 
terials are  a  source  of  frequent  difficulty,  and  there  is 


always  the  temptation  to  get  more  out  of  a  furnace  than 
it  was  designed  for.  Blast  furnace  practice  must  al- 
ways, and  more  especially  to-day,  be  to  a  great  extent 
a  series  of  compromises,  and  bosh  tuyeres  are  one  of 
them. 

■  The  circumstances  which  led  to  the  adoption  of  bosh 
tuyeres  at  Brymbo  were  several  years'  bitter  experience 
leading  to  the  conclusion  that  as  far  as  conditions  there 
were  concerned  the  absolutely  regular  descent  of  the 
burden  was  of  greater  importance  than  the  absolute 
regularity  of  any  one  other  factor  in  furnace  practice. 

The  furnace  which  caused  so  much  trouble  would  now 
be  considered  a  mere  toy,  being  only  48  ft.  high  from 
hearth  to  stock  line,  8  ft.  6  ins.  in  hearth  diameter,  and 
8,500  cubic  feet  capacity.  During  the  last  eighteen 
months  of  her  campaign  she  averaged,  however,  over 
700  tons  of  basic  pig  iron  per  week  on  a  38  per  cent 
burden,  which  meant  that  the  iron  in  the  ore  charged  at 
the  top  was  tapped  as  pig  iron  eight  hours  later.  She 
had  made  550  tons  a  week  and  had  run  months  without 
scaffolding  on  many  occasions,  but  very  different  con- 
ditions arose  when  the  make  was  pushed  to  700  and 
even  750  tons  a  week.  Similarly,  a  furnace  making 
1,000  tons  a  week  on  a  37  per  cent  burden  became  an 
entirely  different  proposition  when  it  was  attempted 
to  obtain  \he  same  weekly  output  from  a  30  per  cent 
Imrden. 

Having  done  everything  which  at  the  time  seemed 
feasible  to  ensure  regularity  in  the  size  and  quality  of 
the  burden  and  its  proper  distribution  into  the  furnace, 
and  being  still  troubled  with  scaffolds,  it  was  decided 
that  the  easiest  way  to  obviate  them  was  to  instal  a 
second  row  of  tu.yeres  at  some  distance  above  those  in 
the  hearth.  No  information  was  forthcoming  as  to  the 
correct  height  above  the  hearth  for  such  tuyeres,  so  we 
set  about  getting  it  for  ourselves  on  the  larger  of  the 
two  furnaces  mentioned  above,  which  had  then  been 
lilowing  about  eighteen  7nonths. 

Holes  were  made  at  points  "A"  and  "B"  Fig.  1, 
above  the  mantle  plate;  1  in.  diameter  steel  pipes  were 
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securely  fastciiof]  in  tJiPD\  and  rpgristorintf  prespupf 
gaiigcs  installed  on  l)ranch  pipes  in  such  a  vray  i]}a.t  a 
rod  could  always  be  passed  throngh  the  1  in.  diameter 


Fig.  1.— Location  ok  thk  Bo.sh  Tuyeres. 
tubes  to  clean  them  preparatory  to  taking  each  read- 
ing. In  practice  thi.s  did  not  prove  necessary,  as  the 
tubes  were  hardly  ever  found  obstructed  in  any  way. 
Moreover,  holes  drilled  at  various  points  in  the  casing 
above  the  mantle  plate  entirely  failed  on  every  occa- 
sion to  locate  any  accumulations  on  the  walls  abov(i 
the  bosh.  One  small  bosh  tuyere  was  specially  installed 
at  "C,"  and  readings  of  the  pressure  inside  the  fur- 
nace were  taken  at  regular  intervals  by  means  of  a  very 
simple  apparatus.  A  similar  apparatus  served  to  taKe 
readings  at  the  centre  of  the  hearth  through  the  ordin- 
ary tuyeres.  This  apparatus  was  pushed  through  the 
bosh  or  hearth  tuyere,  the  pressure  read,  and  the  ap- 
paratus withdrawn  in  about  30  seconds. 

Readings  were  taken  at  points  "A,"  "B,"  "C,"  and 
"D,"  shown  on  sketch  No.  1,  every  hour  to  begin  with, 
but  the  difficulties  of  keeping  the  bosh  tuyere  open  with 
blast  only  going  through  it  for  a  few  minutes  together 
at  intervals  of  an  hour  were  so  great  that  after  two  days, 
readings  at  this  point  were  given  up.  In  normal  prac- 
tice, the  other  readings  were  so  regular  that  after  a 
week  we  only  took  readings  during  periods  of  abnormal 
pressures. 

The  furnace  was  being  blown  with  a  regular  volume 
of  air,  irrespective  of  pressure,  to  a  point.  The  normal 
blast  pressure  was  f)  lbs.  per  square  inch  in  the  horse 
shoe  main  ;  this  was  allowed  to  rise  to  9  lbs.  per  square 
inch  before  the  volume  of  air  was  lessened.  If  the  pres- 
sure in  the  horse  shoe  main  rose  above  9  lbs.  the  volume 
of  air  was  reduced  so  that  the  pressure  .should  under  no 
circumstaTU'cs  exceed  0  lbs.  Readings  taken  over  a 
period  of  one  month  showed  that  though  the  pressure 
at  "C"  and  "D"  varied  over  a  range  of  5  lbs.,  the 
pressure  at  "A"  and  "B"  never  varied  more  than  V2 
lb.  Moreover,  this  latter  variation  was  probably  due  to 
some  extent  to  the  size  of  the  material  charged  into  the 


furnace.  The  supplies?  of  ore  came  in  on  Mondays,  Wed- 
nesday's and  ^'ridays,  and  by  Sunday  morning  the 
bunkers  were  getting  empty  and  most  of  the  material 
drawn  from  them  was  on  the  fine  side.  It  was  invari- 
ably at  such  times  that  the  pressure  at  the  points  "A" 
and  "B,"  shown  on  the  diagram,  was  at  the  maximum. 
Clearly,  therefore,  the  obstructions  when  they  arose 
were  situated  between  "C"  and  "B. 

It  was,  therefore,  decided  to  instal  four  bosh  tuyeres 
at  a  height  of  9  ft.  4  ins.  above  the  centre  line  of  the 
hearth  tuyeres.  Each  bosh  tuyere  is  surrounded  with 
a  cooler  and  rigged  in  a  manner  exactly  similar  to  the 
ordinary  hearth  tuyeres 

The  view  was  taken  that  the  use  of  bosh  tuyeres  was 
incorrect,  theoretically,  and  being  anxious  not  to  over- 
do the  quantity  of  blast,  introduced  at  this  point,  an 
internal  diameter  of  2i/^  in.  was  selected  for  the  bosh 
tuyeres.  A  few  weeks'  experience  showed  that  this  was 
on  the  small  side,  and  the  diameter  was  increased  to  3 
in.,  and  subsequently  to  4  in.  The  nose  of  the  tilyere 
was  not  more  than  3  in.  beyond  the  brickwork  of  the 
bosh,  which  consisted  of  a  complete  rivetted  steel  plate 
sheeting,  lined  with  13V^  in.  brickwork. 

No  break  through  has  ever  occurred  anywhere  in  the 
bosh  ,nor  has  a  hot  spot  above  the  bosh  tuyeres  ever  been 
noticed,  though  on  rare  occasions  hot  spots  occurred 
above  the  hearth  tuyeres  before  the  bosh  tuyeres  were 
installed. 

The  table  below^  gives  a  summary  of  information  that 
a  number  of  friends  in  this  country  have  been  kind 
enough  to  give  the  author  and  Fig.  2  serves  as  a  key 
thereto.  The  table  shows  that  the  number,  size,  and 
l)osition  of  bosh  tuyeres  vary  over  a  fairly  wide  range 
at  different  places. 


Table. 


1 

1(a). 

A. 

20  0 
18  6 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

Tiiy 

Bosh. 
No.  Dia. 

L'rcs. 

Main- 
No.  Dia. 

12  6 
11  b 

8  0 
7  0 

.  II 
5  t> 
5  3 

'9  u 
5  5 

6  0 
9  4 

6 
6 

4 
4 

5  4 
C  4 

8  a 

8  a 

2 

21  0 

13  0 

6  6 

10  7 

2  6 

9 

9to 
3 

G  3 

12  5-0 

3. 

3(a) 

19  10 
19  10 

11  0 
11  0 

5  C 
5  (i 

6  G 

7  6 

12  9 
11  9 

5 

.  j  4U> 
"'I  31 

9  6 

9  e 

8  5} 

4 

■20  0 

12  U 

- 

7  10 

10  7i 

0  104 

9 

6 

4.  6 

5. 

5(a) 

6. 

6(ft)- 

19  0 
21  9 

11  0 

12  6 

5  3 
7  0 

9  5 
10  9i 

3  10 
3  11} 

6 
6 

4 
4 

5  4 

5  4 

8  5 
10  6 

19  8 
19  8 

11  0 
11  0 

7  3 
7  3 

5  3 
3  3 

9  4 
11  0 

5  10 
4  2 

6 

6 

21 

3' 

4  21 
4  4' 

8  0 
8  5 

As  to  the  results  to  be  obtained  by  the  use  of  bosh 
tuyeres,  the  autlior  can  here  speak  only  from  his  own 
experience,  and  must  rely  on  the  members  pre.sent  to 
confirm  or  refute  it  from  their  own. 

The  figures  given  were  obtained  from  a  furnace  with 
a  hearth  diameter  of  11  ft.,  a  bosh  diameter  of  19  ft.  8 
in.  ,a  stock  line  diameter  of  14  ft.,  and  a  bell  diameter  of 
9  ft.  The  height  from  hearth  to  the  bottom  of  bosh  was 
7  ft.  3  in.,  from  the  bottom  of  the  bosh  to  the  top  bosh 
13  ft.,  and  from  the  top  of  the  bosh  to  the  stock  line  32 
ft.  9  in.,  the  total  capacity  below  the  stoi^k  line  being 
12,600  cubic  feet  (see  sketch  Xo.  1).  This  furnace  is 
blown  with  eight  hearth  tuyeres,  those  on  either  side 
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of  the  tap  hole  being  5  in.  diameter,  while  the  other  six 
are  dX^  hi.  diameter.  The  air  blown  wlien  bosh  tuj^res 
are  in"use  varies  from  14,000  to  1G,000  cubic  feet  per 
minute,  accordin<>;'  to  the  coke  available,  and  in  normal 
practice  the  pressure  is  6  lbs.  i)er  square  inch. 


A 

i 

H  ■ 

f  ^ 

- 

u 

Q 

— 

1  r- 

Fig.  2.— Dimensions  shown  in  Accompanying  Table. 

The  furnace  was  blown  in  in  the  late  autumn  of  1908, 
and  during  the  whole  of  1909 — running  on  a  35  per 
cent  burden — made  an  average  of  778  tons  of  iron  per 
week.  74.9  per  cent  of  whicli  contained  less  than  1  per 
cent  of  Silicon,  and  less  than  0.1  per  cent  of  Sulphur. 
The  cokt  consumption  over  the  whole  period  averaged 
22.4  cwts.  per  ton  of  pig  iron.  Throughout  this  period 
the  furnace  was  working  without  bosh  tuyeres,  and 
troubles  with  scaffolds  were  not  infrequent,  particu- 
larly when  any  attempt  was  made  to  increase  the  driv- 
ing. Bosh  tuyei'cs  were  inserted  early  in  1910.  Dur- 
ing the  coal  .strike  in  1912,  the  stock  line  was  repaired, 
and  over  the  whole  of  1913  the  furnace  was  running 
with  four  bosh  tuyeres,  at  least  three  of  which  were 
continually  open.  The  average  make  per  week  on  a  37 
per  cent  burden  was  1.016  tons;  89  per  cent  of  which 
contained  less  tlian  1  per  cent  of  Silicon  and  less  than 
1  per  cent  of  Sidphur.  .The  coke  consumption  du)-ing 
this  period  was  23.1  cwts.  per  ton  of  pig  iron.  The  two 
years,  1909  and  1913,  are  given,  because  in  each  ease 
the  furnace  lining  had  only  been  in  use  about  a  year, 
and,  as  far  as  tlie  condition  of  the  furnace  itself  is  con- 
cerned, the  comparison  tlicrefore  is  a  sound  one. 

After  allowing  for  the  fact  that  the  burden  in  1913 
was  2  per  cent  higher  than  in  1909.  tlie  increa.scd  out- 
put due  to  the  use  of  bosh  tuyeres  estimated  at 
approximately  20  per  cent. 

During  the  year  1916,  the  furnace  was  working  on  a 
very  much  leaner  burden;  the  average  throughout  1li<' 
year  was  only  30  per  cent.  Witli  this,  tlie  average  make 
wa.s  872  tosn  a  week,  of  whicli  S5  per  cent  contained 
le.ss  than  1  jjcr  cent  of  Silicon,  and  less  than  0.1  per 
cent  of  Sulphur.  The  coke  con.sumption  on  this  burden 
was  2').!)  cwts.  Bosh  tuyeres  were  used  thrnnghotit  the 
year. 

As  a  result  of  his  experience,  the  autiior  woidd  luivc 
no  hesitation  in  providing  for  the  inclusion  of  bosh 


tuyeres  in  any  new  furnace  in  which  it  was  intended  to 
make  basic  iron ;  they  could  then  be  rapidly  installed 
if  occasion  arose.  Against  this,  it  cannot  be 
denied  that  the  coke  consumption  per  ton  of 
not  be  denied  that  the  coke  consumption  per  ton  of 
pig  iron  has  been  increased  to  a  slight  extent.  By  keep- 
ing the  proportion  of  air  blown  through  the  bo.sh  tuy- 
eres to  the  lowest  practicable  minimum,  the  increase  in 
coke  consumption  has  not  exceeded  i/^  cwt.  per  ton  of 
pig  iron,  which  is  a  small  price  to  pay  for  the  other  ad- 
vantages derived.  Part  of  this  inci'easc  may  be  due 
to  the  increased  speed  of  driving.  On  a  given  burden 
there  is  a  maximum  economical  speed  of  driving  for 
every  furnace;  any  lower  rate  of  driving  results  in  in- 
creased fuel  consumption  to  meet  the  greater  radiation 
losses,  and  on  the  other  hand  any  higher  rate  of  driv- 
ing involves  incomplete  preparation  of  the  biirden  in 
the  upper  part  of  the  furnace,  and  greatly  increased 
work  in  the  melting  zone  and  the  hearth,  with  a  cor- 
respondingly increased  fuel  consumption. 

When  the  furnace  referred  to  is  making  1,000  tons  a 
week,  her  output  of  pig  iron  per  twenty-four  hours  is 
one  ton  for  every  87  cubic  feet  of  furnace  capacity, 
whereas  for  the  most  economical  results  from  the  bur- 
den we  are  using  it  should  not  exceed  one  ton  of  pig  iron 
per  twenty-four  lionrs  for  every  100  cubic  feet  of  fur- 
nace capacity. 

All  the  tuyeres  at  Brymbo — both  hearth  and  bosh — 
are  installed  on  a  system  which  was  patened  some  yeai's 
ago  by  Mr.  W.  J.  Foster.  The  patent  has,  the  author 
believes,  run  out,  but  his  experience  of  the  system  has 
been  so  entirely  satisfactory  that  he  ventures  to  allude 
to  it  here. 

The  water  inlet  pipes  to  the  tuyeres  are  coupled  to  a 
ring  water  main  round  the  furnace  in  the  usual  way, 
but,  in  addition,  the  discharge  pipes  are  all  coupled  to  a 
similar  ring  main  placed  below  the  tapping  platform. 
This  main  is  coupled  to  a  syphon  or  pump,  so  that 
it  is  alwaj's  under  partial  vacuum.  In  this  way,  though 
the  water  passing  through  the  tuyeres  may  be  greater 
in  volume  than  in  the  usual  system,  the  pressure  in  the 
tuyeres  themselves  is  zero  or  below,  and  consequently 
it  is  possible  to  run  with  quite  a  large  hole  in  a  tuyere 
and  yet  admit  no  appreciable  quantity  of  water  into  the 
furnace  hearth.  Not  infrequently  a  tuyere  has  been 
taken  out  which  on  examination  proved  to  have  a  hole 
4  in.  long,  varying  in  width  from  1-16  in.  to  %  ^^-y 
and  yet  the  failure  of  the  tuyeres  had  not  involved  any 
change  in  the  grade  of  iron  we  were  making. 

^lany  furnaces  ai'e  constructed  with  the  tapping  plat- 
form only  verj'  slightly  above  pig  bed  leved ;  in  these 
instances,  it  is  not  such  an  easy  matter  to  couple  the 
hearth  tuyeres  on  the  vacuum  system,  but  bosh  tuyeres 
are  always  placed  at  such  a  height  that  it  is  easy  to 
ado]-)t  the  arrangement  in  their  case,  and  from  the  au- 
tiior "s  experience  he  would  have  no  hestitation  in  advis- 
ing everyone  to  do  .so,  as  leaks  from  bosh  tuyeres  ai'e 
ajit  to  be  a  good  deal  more  troublesome  than  those  at 
tlie  hearth  tuyeres. 

The  author's  thanks  arc  due  to  j\I.  Henri  Veruey,  St. 
Htienne,  France;  Mr.  "W.  E.  Snyder,  The  American 
Steel  and  Wire  Company,  Pittsburgh;  Colonel  W. 
llawdon;  and  ^le.ssrs.  F.  W.  Cooper,  James  Henderson, 
A.  K.  Reese,  and  P.  Williams,  for  information  promptly 
and  most  obligingly  supplied  and  to  Mr  W.  H.  Ilallam, 
the  autlior's  blast  furnace  foreman,  for  much  valuable 
assistance  in  obtaining  the  data  from  which  the  position 
and  size  of  the  bosh  tuyeres  were  decided. 
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The  Utilization  of  Waste  Heat  From  Open -Hearth  Furnaces 

for  the  Generation  of  Steam 


By  THOMAS  H.  MACKENZIE,  M.I.  M<-eli.  E. 
(Motherwell). 

{Reprint  of  Paper  presented  at  Meeting  of  English 
Iron  and  Steel  Institute,  September,  1918.) 


Note:  III  the  following  article  it  has  been  necessary  to 
substitute  in  formulas  and  text  the  italic  cypher  (0) 
for  the  Greek  letter  "theta. "  No  italic  cypher  ap- 
pears otherwise  in  the  article. — Publisher. 

About  twenty  years  ago  the  firm  with  which  the 
author  is  connected  was  engaged  in  laying  down  a  new 
smelting-shop  with  acid-lined  open-hearth  furnaces  of 
a  nominal  capacity  of  60  tons,  and  it  was  decided  to 
put  boilers  between  them  and  the  chimneys,  with  the 
intention  of  generating  enough  steam  to  blow  the  gas- 
producers. 

The  boilers  selected  were  of  the  Cornish  type,  30  feet 
long  by  7  feet  diameter,  with  a -single  internal  flue  42 
inches  in  diameter.  The  waste  gas  from  the  furnace  was 
divided  into  three  streams,  each  of  which  travelled 
once  along  the  length  of  the  boiler,  reuniting  again  at 
the  chimney  end. 

These  boilers  were  duly  erected  and  tried,  but  ow- 
ing to  the  cooling  effect  on  the  gases  the  draft  of  the 
furnaces  was  reduced  to  such  an  extent  that  their  op- 
eration was  slowed  down  sufficiently  to  compel  this 
attempt  to  recover  the  waste  heat  to  be  abandoned. 
The  boilers  were  accordingly  removed,  re-erected  in  or- 
dinary settings,  and  fired  by  hand  in  the  usual  way. 

Although  this  method  of  utilising  the  waste  heat  from 
the  furnaces  had  proved  abortive  the  author  was  not 
convinced  that  the  problem  could  not  be  solved,  and  af- 
ter giving  the  subject  some  thought  it  occurred  to  him 
that  the  placing  of  an  induced  draft  fan  beyond  the 
boiler  would  be  a  solution. 

In  order  to  put  his  ideas  on  record  he  prepared  a 
paper  on  the  subject,  which  was  read  before  the  Institu- 
tion of  Engineers  and  Shipbuilders  in  Scotland  on 
March  21,  1911,  the  title  of  the  paper  being  "On  Means 
for  Economising  Fuel  and  Utilising  Waste  Heat  in  Mal- 
leable Iron  and  Steel  Works." 

As  a  direct  result  of  the  paper  the  author  was  given 
permission  to  have  an  experimental  boiler,  economiser, 
and  fan,  on  the  lines  he  had  advocated,  attached  to 
one  of  the  smaller  furnaces  in  the  works  to  test  the  pre- 
dictions made. 

The  furnace  selected  for  the  experiment  was  an  acid- 
lined  open-hearth  furnace  of  ordinary  construction  and 
of  30  tons  nominal  capacity.  The  boiler  selected  was  of 
the  Babcock  and  Wilcox  water-tube  type,  having  a  heat- 
ing surface  of  161 9  square  feet.  In  series  with  the  boil- 
er was  placed  a  Green's  economiser,  having  a  heating 
surface  of  720  square  feet.  The  fan  adopted  was  of  the 
Keith  and  Blackman  type,  having  an  impeller  20  inches 
diameter  driven  by  a  variable  speed  direct  current  mo- 
tor of  20  brake-horse-power.  As  originally  erected,  two 
openings  were  made  in  the  steel  chimney  attached  to  the 
furnace— a  lower  one  to  admit  the  waste  gases  to  the 
boiler,  and  a  higher  one  for  their  return  after  passing 
over  the  heating  surfaces  of  boiler  and  economiser,  a 
■cast-iron  damper  of  the  butterfly  type  being  fitted  in 
the  chimney  between  the  openings.    This  arrangement 


did  not  work  satisfactorily,  as  the  damper  could  not  be 
kept  tight.  A  plate  damper  was  then  fitted  at  the  top 
of  the  chimney,  the  upper  opening  closed,  and  the  fan 
arranged  to  discharge  direct  into  ths  air.  After  some 
other  minor  troubles  had  been  overcome  the  installation 
was  got  to  work  satisfactorily,  and  a  test  was  made  ex- 
tending over  a  period  of  lllVi  hours,  in  order  that  a 
fair  average  from  all  conditions  of  the  furnace  would  be 
arrived  at.   See  Diagram  1,  Plate  I. 

The  mean  values  of  the  observed  data  are  as  follows : 

Temperature  of  "products"  entering  boiler   504^  C. 

Temperature  of  "products"   leaving    boiler  and 

entering  economiser   254^  C. 

Temperature  of  "products"    leaving  economiaer 

and  entering  fan   169=  C 

Temperature  of  cold  feed  entering  economiser..  11.6°C. 
Temperature   of   hot    feed    leaving  economiser 

and  entering  boiler   117.8 °C 

Steam  pressure  per  square  inch  (gauge)   86.5  lbs. 

Dryness  factor  (assumed)    0.95 

Weight  of  water  evaporated  per  hour,  actual....  2440  lbs. 
Weight  of  water  evaporated  per  hour,  "from  and 

at"    2800  lbs. 

Weight  of  water  evaporated  "from  and  at"  per 

square  foot  of  boiler  heating  surface   1.73  lbs. 

Natural  draft  of  chimney  with  boiler,  etc.,  dam- 

pered  off    0.6  in.  W.G. 

Draft  at  base  of  chimney  with  boiler,  etc.,  on  and 

fan  running   0.8  in.  W.G. 

Probable  volume  of  "products"  at  s.t.p.  passing 

through  boiler,  economiser,  and  fan  per  hour  380,000  ft.* 

From  these  data  the  following  heat  balance-sheets 
were  calculated: 

Boiler. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 

In  1,081,000  ft.3  "products"  at  504°C..  4.086,000  93.37 
In  2440  lbs.  hot  feed  at  117.8°  C   289,700  6.63 


Total   4.375,700  100.00 

Heat  expended  per  hour: 

In  evaporating  2440  lbs.  hot    feed  to 
steam  at  101  lbs.  per  sq.  in.  abs.  and 

dryness  factor  0.95    1.555,000  35.55 

In  733,500  ft.^  "products"  delivered  to 

economiser  at  254°  C   ,1.972.000  45.06 

Other  losses  (by  difference)   848.700  19.39 

Total                                                         4,375,700  100.00 

Economiser. 

Heat  received  per  hour: 

In  733,500   ft.s    "products"    at    254°C...  1,972,000  98.58 

In  2440  lbs.  cold  feed  at  11.6°C   28,310  1.42 

Total    2,000,310  100.00 

Heat  expended  per  hour: 

In  heating  2440  lbs.  cold  feed  to  117.8<^C.  289.710  14.48 
In  615,200  ft.3  "products"  discharged  at 

1690C   1.292.000  64.60 

Other  losses  (by  difference)   41 S. 610  20.92 

Total    2,000.310  100.00 

Efficiencies. 
1.555,000  X  100 

Boiler           =                             =  35.55  per  cent. 

4,375,000 
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Economlser 


Over  all 


289,700  X  100 
2,000,310 


1,555,000  X  100 


14.48  per  cent. 


=  37.80  per  cent. 


4,114,310 


The  fail  absorbed  14.3  Board  of  Trade  units  of  elec- 
tricity per  Jiour. 

During  the  trials  the  furnace  was  working  at  the 
rate  of  2.25  tons  of  ingots  per  hour.    The  amount  of 

2440  lbs.  per  hour 

steam  generated  was  therefore    = 

2.25  tons  per  hour 

1084  lbs.  per  ton  of  ingots. 

If  the  steam  generated  per  hour  had  been  used  in  a 
modern  turbine  with  a  good  vacuum  to  generate  electric 
energy  the  amount  generated  would  have  been : 


Deduct  amount  used  by  fan 


158.0  B.T.  Unlt.s. 
14.3  B.T.  Units. 


Leaving  a  net  amount  of  energy  available  for 

outside  work  of    143.7  B.T.  Units. 

Assuming  boiler  fuel  to  have  a  calorific  value  of  6700 
lb.  calories  per  pound,  and  that  ordinary  steelwork  boil- 
ers have  an  efficiency  of  65  per  cent,  the  fuel  equiva- 
lent of  the  steam  generated  was  357  lbs.  per  hour,  equal 
to  158.7  lbs.  per  ton  of  ingots. 

If  we  divide  the  net  amount  of  electric  energy  avail- 
able for  outside  work  by  the  rate  of  production  of  in- 
gots, we  obtain  63,86  Board  of  Trade  units  per  ton,  an 
amount  which  should  be  sufficient  to  roll  the  steel  pro- 
duced by  the  furnace. 

These  results  having  demonstrated  that  the  author's 
arrangement  was  quite  practicable  and  did  not  in  any 
way  interfere  with  the  furnace  output,  it  was  decided 
to  provide  a  new  smelting-shop  in  process  of  erection 
and  containing  open-hearth  furnaces  of  45  tons  nominal 
capacity  with  similar  equipment. 

The  equipment  consists,  for  each  furnace,  of  a  Bab- 
cock  and  Wilcox  water-tube  boiler  having  a  heating 
surface  of  1827  square  feet,  a  Green's  economiser  hav- 
ing a  heating  surface  of  960  square  feet,  and  a  Keith 
and  Blackman  fan  with  an  impeller  30  inches  diameter, 
driven  hj  a  variable  speed  direct  current  motor  of  40 
brake-horse-power. 

The  fans  discharge  through  short  funnels  direct  into 
the  atmosphere.  The  furnace  chimneys  have  disc  plate 
dampers  at  the  top,  which  are  kept  nearly  closed  when 
the  boilers,  economisers,  and  fans  are  in  operation. 

There  are  two  reasons  why  the  dampers  are  not  closed 
fully,  one  being  that  the  boilers  and  fans  are  rather 
small,  and  the  other  being  a  fear  lest  an  explosive  mix- 
ture would  become  pocketed  in  the  chimney  at  each  re- 
versal of  the  furnace  with  the  risk  of  "kicks'  taking 
place  which  might  cause  damage  to  the  plant. 

This  plant  was  finished  and  put  to  work  shortly  be- 
fore the  war  broke  out,  so  that  no  tests  were  made  of 
there  performance.  Since  the  war  the  author  has  been 
jointly  responsible  for  adding  seven  boilers  and  fans  to 
old  furnaces  and  ten  to  new  furnaces,  and  it  is  unfortu- 
nate that  the  theory  was  not  developed,  as,  had  it  been 
done,  larger  boilers  would  have  been  used  and  mor(> 
steam  obtained. 

A  number  of  tests  have  now  been  run,  details  of  which 
are  given  below: 


I, — Waste- Heat   Boiler  on  Open- Hearth   Furnace  of  45  Ton? 
Nominal  Capacity. 

Boiler— Type:  Babcock  &  Wilcox  water-tube.  Heating 
surface,  1827  square  feet. 

Economi.ser — Type:  Green's  patent.  Heating  surface,  960 
square  feet. 

Fan — Type:   Keith  &  Blackman  multi-vane.    Diameter  of 
impeller,  30  inches.    Speed,  580  r.p.m. 
Duration  of  test,  99  hours. 
Readings  taken  at  20-minute  intervals. 

The  following  are  the  average  values  of  the  data  ob- 
served : 

Temperature   of   "products"   entering   boiler....  585.3'^C. 

Temperature  of  "products"  entering  economiser  273° C. 

Temperature  of  "products"  entering  fan    181. 6°C. 

Temperature  of  feed  entering  economiser    6.95 °C. 

Temperature  of  feed  entering  boiler    120.6^C. 

Steam  pressure  per  sq.  in.  abs   119  lbs. 

Dryness  factor  of  steam  (assumed)    0.95  lbs 

Total  water  evaporated   393.251  lbs. 

Water  evaporated  per  hour   3972  lbs. 

Water  evaporated  per  hour  "from  and  at"   4604  lbs. 

Evaporation  "from  and  at"  per  sq.  ft.  H.S   2.52  lbs. 

Electric  energy  used  by  fan  (kw.  hours)    26.40  lbs. 

Equivalent  to  (brake-horse-power)    31.85  lbs. 

Draft  entering  boiler   0.91  in.  W.G. 

Draft  between  boiler  and  economiser   2.43  in.  W.G. 

Draft  entering  fan   3.43  in.  W.G. 

Probable  volume  of  "products"  at  s.t.p.  passing 

through  boiler,  economiser,  and  fan  per  hour  400.000  ft."- 
Heat  contents  of  "products"  entering  boiler  at 

585. 3°C.  in  lb.  calories  per  cubic  feet  s.t.p..  12.56 
Heat  contents  of  "products"  entering  economiser 

at  273°C.  in  lb.  calories  per  cubic  feet  s.t.p.  5.59 
Heat   contents   of   "products"    entering  fan  at 

181. 6°C.  in  lb.  calories  per  cubic  ft.  s.t.p....  3.66 

From  the  above  data  the  following  heat  balance-sheets 
Jiave  been  calculated,  viz. : 

Boiler. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 

in  1,258,000  ft.-T  "products"  at  585.30C  5.060.000  91.32 
In  3972  lbs.  hot  feed  at  120. e^C   481,400  8.68 

Total    5.541.400  100.08 

Heat  expended  per  hour: 

In  evaporating   3972    lbs.    hot    feed  to 
steam  at  119  lbs.  per  sq.  in.  abs.  and 

dryness  factor  0.95   2,-540.000  45.83 

Tn  800.000  feefs  "products"  delivered  to 

economiser  at  273°C   2.237.200  40.38 

Other  losses  (by  difference)   764.200  13.79 

Total                                                         5.541.400  100.00 

Economiser. 

Lb.  Calories.  Per  Cent, 

Heat  received  per  hour: 

In  800,000  ft. 3  "products"  at  ZIS^'C             2.237,200  98.77 

Tn  3972  lbs.  cold  feed  at  6.95°C                     27.800  1.23 

Total    2,265.0"00  100.00 

Heat  expended  per  hour: 

In  heating  3972  lbs.  cold  feed  to  120.6 -C.      481.400  21.25 
In  666.200  ft.''  -  "products"  discharged  at 

181.60C   1.464.400  64.66 

Other  losses  (by  difference)                         319.200  14.09 

Total   2,265,000  100.00 

Efficiencies. 

2,540.000  X  100 

Boiler  =    =  45.83  per  cent. 

5,541,400 

481,400  X  100 

Economiser   =    =  21.25  per  cent. 

2,265,000 
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2,540,000  X  100 

Over  all    ^  49.91  per  cent. 

5,087,800 

Theoretical  powor  required  to  move  666,200  cubic  feet 
of  "products"  per  hour  at  a  temperature  of  181.6° C, 
with  a  suction  of  'SAS  inclies,  water-gauge  is  equal  to  6 
brake-horse-power.  Tlie  efficiency  of  tlie  fan  is  there- 
fore : 

Theoretical  horse-power      =  6.0 

 =  18.84  per  cent. 

Actual  Horse-power  taken  =  31.85 

During  the  test  the  luniace  was  working  at  the  rate 
of  4. IS  tons  of  ingots  per  houi'.  The  amount  of  steam 
generated  was  tiierefore: 

3972  lbs.  per  hour 

  =  949.3  lbs.  per  ton  of  ingots. 

4.18  tons  per  hour 

If  tlie  steam  generated  were  used  in  a  moderji  tur- 
bine witli  a  good  vacuum  to  generate  electric  energy  the 
amount  would  be : 

=  253.2  kw.- hours 

Deduct  amount  uaed  by  fan   =    26.4  kw. -hours 

I>eavi;i!<  m  net  amount    =  226.8  kw. -hours 

j)er  t'liiMaee  wliicli  is  available  for  general  purposes, 
equivalent  to  54.2  kw.-hours  per  ton  of  ingots. 

Making  the  same  assumptions  as  before  with  regard 
to  boiler  fuel  and  efficiency,  the  fuel  equivalent  of  the 
steam  generated  is  583.2  lbs.  per  hour  per  furnace,  -equal 
to  139.4  lbs.  per  ton  of  ingots. 

Note. — As  the  damper  on  top  of  chimney  was  open 
slightly,  the  products  of  combustion  accounted  for  in 
the  test  do  not  represent  the  whole  amount  available. 
Had  the  boiler  been  larger,  .more  steam  could  certainly 
liave  been  generated. 

II.    Waste-Heat  Boiler  on  Open-Hearth  Furnace  of  100  Tons 
Nominal  Capacity. 

Boiler — Type:  Babcock  &  Wilcox  water-tube.  Heating-  sur- 
face. 2193  square  feet. 

Eronomiser — Tyiie:  Green's  patent.  Heating  surface,  1200 
square  feet. 

Fan — Type:    "Sirocco"  multi-vane.     Diameter  of  impeller, 

50  inches.     Speed,  480  r.p.m. 
Duration  of  test.  77  1-3  hours. 
Readings  taken  at  20-minute  intervals. 

The  following  ai'e  the  average  values  of  the  data  ob- 
.served : 

Temperature  of  "products"   entering  boiler....  422. 1°C. 

Temperature  of  "products"  entering  economiser  232. 4°C. 

Temperature  of  "products"   entering  fan   184. 4°C. 

Temperature  of  feed  entering  economiser   40.8°C. 

Temperature  of  feed  entering  boiler    133. 5°C. 

Stf-am  |)ressure  per  sq.  in.  abs   74  lbs. 

I)rynes.s  factor  of  steam  (assumed)    0.95 

Total  water  evaporated    22S.306  lbs. 

Water  evaporated  per  hour   3,728  lbs. 

Water  evaporated  per  hour  "from  and  at"....  4.045  lbs. 

Kvaporatton  "from  and  at"  per  sq.  ft.  H.S   1.84  lbs. 

Klectric  energj-  used  b.v  fan  (kw.-hours)   24.2 

Kqulvalent  to  (brake-horse-power)    32.4 

Draft  entering  boiler    1.60  W. (5. 

Draft  entering  economiser   3.05  W.O. 

Draft  entering  fan    3.15  W.G. 

rrobablo  volume  of  "products"  at  s.t.p.  passing: 

through  boiler,  economiser,  and  fan  per  hour  600,000  ft.^ 

Heat  contents  of  "products"  entering  boiler  at 

422.1 '^f.  in  lb.  calories  per  cub.  ft.  s.t.p   8.87 

Hent  contents  of  "products"  entering  econo- 
miser at  2.'?2.4T.  in  lb.  calorics  per  cub.  ft. 

s.t.p  :   4.73 


Heat  contents  of  "products"    entering    fan  at 

]84.4°C.  in  lb.  calories  per  cub.  ft.  s.t.p   3.72 

From  the  above  data  the  following  heat  balance-sheets 
have  been  calculated,  viz. : 

Boiler. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 
In  1,528,000  ft."  "products"  at  422.1°C.    5,322,000  91.37 
In  3728  lbs.  hot  feed  at  133. 50C   503,100  8.63 

Total   5,825,100  100.00 

Heat  expended  per  hour: 

In  evaporating  3728  lbs.  hot  feed  to 
steam  at  74  lbs.  abs.  and  dryness  fac- 
tor 0.95    2,360,000  40.52 

In  1,111,000  ft."  "products"  to  econo- 
mizer at  232.4°C                                          2,838,000  48.72 

Other  losses  (by  difference)   627,100  10.76 

Total   5,825,100  100.00 

Economiser. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 

In  1,111,000  ft.3  "products"  at  232.4°C.. .  2,838,000  94.91 
In  3728  lbs.  cold  feed  at  40.8  °C   152,400  5.09 

Total   2,990,400  100.00 

Heat  expended  per  hour: 

In  heating  3728  lbs.  cold  feed  to  232.4°C.  503,100  15.34 
In  1,006,000  ft.3    "products"  discharged 

at  184.4°C   2,232,000  79.11 

Other  losses  (by  difference)    255,300  5.55 

Total    2,990,400  100.00 

Efficiencies. 

2,360,000  X  100 

Boiler  =    =  40.52  per  cent. 

2,825,100 

503,100  X  100 

Economiser  =    =  16.83  per  cent. 

2,990,400 

2,360,000  X  100 

Over  all       =   =  43.11  per  cent. 

5,474,400 

The  theoretical  power  required  to  move  1,006,000  ft.* 
"products"  per  hour,  their  volume  at  184.4°C.  with  a 
suction  of  3.15  inches  W.G.  is: 

1,006,000  X  3.15  inches  X  5.2  lbs. 

  =  8.32  B.H.P. 

60  X  33,000 

The  efficiency  of  the  fan  and  motor  is  therefore : 

Theoretical   B.H.P.      =  8.32 

  =  25.7  per  cent. 

Actual  B.H.P.  taken  =  32.4 

During  the  test  the  furnace  was  working  at  the  rate 
of  4.36  tons  of  ingots  per  hour.  The  amount  of  steam 
generated  was  therefore: 

3728  lbs.  per  hour 

  =r  855.3  lbs.  per  ton  of  Ingots. 

4.36  tons  per  hour 

If  the  steam  generated  was  used  in  a  modern  turbine 
operating  with  a  good  vacuum  to  generate  electric  energy 
tiie  amount  generated  would  be: 

228.1  kw.-hours 

Deduct  amount  used  by  fan    24.2  kw.-hours 

Net  amount  available  for  other  work    203.9  kw.-hours 

e(inivalent  to  46.77  kw.-hours  per  ton  of  ingots. 
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Making  the  same  assumptions  as  before,  with  regard 
to  boiler  fuel  and  efficiency,  tlie  fuel  equivalent  of  the 
steam  generated  is  542  lbs.  per  furnace  per  hour,  equal 
to  124.4  lbs.  per  ton  of  ingots. 

Note. — In  this  ca.sc  also  the  fan  discharges  through  a 
short  funnel  into  the  air,  and  the  damper  plate  on  top 
of  chimney  was  slightly  open,  part  of  the  "products" 
was  therefore  short  circuited  past  the  boiler.  The  fur- 
nace bottom  gave  some  trouble  during  the  run  of  the 
tests,  with  the  result  that  the  doors  were  open  oftener 
then  they  should  have  been.  A  leakage  of  air  was  also 
discovered  in  the  flue  leading  from  the  furnace,  which 
partly  accounts  for  the  low  temperature  of  the  "pro- 
ducts" reaching  the  boiler. 

III.    Waste-Heat  Boiler  on  Open-Hearth  Furnace  of  60 
Tons  Nominal  Capacity. 

Boiler — Type:  Babrock  &  Wilcox  watoi-tubs.  Heating  .sur- 
face, 2193  square  feet. 

Economiser — Type:  Green's  patent.  Heating  surface,  1200 
square  feet. 

Fan — Type:  Keith  &  Blackman  multi-vane.      Diameter  of 
impeller,  50  inches.    Speed,  240  tt)  320  r.p.m. 
Duration  of  test,  93  hours. 
Readings  taken  at  20-minute  intervals. 

The  following  are  the  average  values  of  the  data  ob- 
served, viz. : 


Temperature  of  "products"   entering  boiler....  577. 20C. 

Temperature  of  "products"  entering  economiser  302. 8°C. 

Temperature  of   "products"   entering  fan   171. 5°C. 

Temperature  of  feed  entering  economiser   9.5  °C. 

Temperature  of  feed  entering  boiler    132.7°C. 

Steam  pressure  per  sq.  in.  abs   88  lbs. 

Dryness  factor  steam  (assumed)    0.95  lbs. 

Total  water  evaporated    429,213  lbs. 

"Water  evaporated  per  hour   4,616  lbs. 

■Water  evaporated  per  hour  "from  and  at"   5,296  lbs. 

Evaporation  "from  and  at"  per  sq.  ft.  H.S   2.41  lbs. 

Electric  energy  used  by  fan  (kw.-hours)   26.4 

Equivalent  to  (brake-horse-power)    35.4 

Draft  entering  boiler   1.0  in.  W.G. 

Draft  entering  economiser   2.5  in.  W.G. 

Draft  entering  fan   3.0  in.  W.G. 

Probable  volume  of  products  reduced  to  s.t.p. 

cub.  ft   600,000 

Heat  contents  of  "products"  entering  boiler  at 

577. 20C.  in  lb.  calories  per  cub.  ft.  s.t.p   12.47 

Heat  contents  of  "products"  entering  economis- 
er at  302. 8°C.  in  lb.  calories    per    cub.  ft. 

s.t.p   6.24 

Heat  contents  of  "products"    entering   fan  at 

171. 5°C.  in  lb.  calories  per  cub.  ft.  s.t.p   3.45 


From  the  above  data  the  following  heat  balance-sheets 
have  been  calculated,  viz. : — 


Boiler. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 

In  1,557,000  ft.3  "products"  at  577.20C.  6,235,000  90.95 
In  4616  lbs.  hot  feed  at  132.7°C   619,400  9.05 


Total    6,854,400  100.00 

Heat  expended  per  hour: 

In  evaporating  4616  lbs.  hot  feed  to 
steam  at  88  lbs.  abs.  and  dryness  fac- 
tor 0.95   2,934,000  42.81 

In  1,043,000    ft.3    "products"  delivered 

to  economiser  at  296.5°C   3.050,000  44.49 

Other  losses  (by  difference)    870,400  12.70 


Total    6,854,400  100.00 


Economiser. 

Lb.  Calories.  Per  Cent. 

Heat  received  per  hour: 

In  1.043,000  ft.3  "products"  at  296.5°C.    3,050,000  98.57 

In  4616  lbs.  cold  feed  at  9.5oC                        43,900  1.43 

Total                                                     3,093,900  100.00 


Heat  expended  per  hour: 

In  heating  4616  lbs.  cold  feed  to  132.7  C  619.400  20.02 
In  743,200  ft.''  "products"  discharged  at 

171.5'^C   1.725.000  55.76 

Other  losses  (by  difference)  749.500  24.23 


Total    (.093.900  100.00 

Efficiencies. 

2,934,000  /  100 

Boiler  =   —  42.81  per  cent. 

6,8.54,400 

619,400  X  100 

Economiser   =  =  20.02  per  cent. 

3,093,900 

2,934,000  =  100 

Over  all        =    =  46.73  per  cent. 

6,278,900 


The  theoretical  power  required  to  move  743,200  cubic 
feet  of  "products"  per  hour,  their  volume  at  171. .5°C. 
with  a  suction  of  3  inches  W.G.  is: 

743,200  X  3  W.G.  X  .5.2  lbs. 

  =  5.86  B.H.P. 

60  X  33,000 

The  over  all  efficiency  of  fan  and  motor  is  therefore : 

Theoretical  B.H.P.      =  5.86 

  =  16.54  per  cent. 

Actual  B.H.P.  taken  =  35.4 

During  the  test  the  furnace  was  working  at  the  rate 
of  3.69  tons  of  ingots  per  hour.    The  amount  of  steam 

generated  was  therefore : 

4616  lbs.  per  hour 

  =  1252  lbs.  per  ton  of  ingots. 

3.69  tons  per  hour 

If  the  steam  generated  was  used  to  generate  electric 
energy  in  a  turbine  of  the  type  referred  to  above,  the 


amount  would  be  equal  to : 

290.0  kw.-hours. 

Deduct  amount  used  by  fan   62.4  kw.-hours. 

Leaving  a  net  amount  of   263.6  kw.-hours. 


per  furnace  which  is  available  for  general  purposes, 
equivalent  to  71.52  kw.-hours  per  ton  of  ingots. 

Making  the  same  as.sumptions  as  before  with  regard 
to  boiler  fuel  and  efficiency,  the  fuel  equivalent  of  the 
steam  generated  is  673.8  lbs.  per  hour  per  furnace,  equal 
•to  182.8  lbs.  per  ton  of  ingots  at  the  rate  of  output  at 
which  the  furnace  was  working  during  the  test. 

Note. — The  fan  in  this  ease  also  discharges  direct  into 
the  air  through  a  short  funnel,  and  during  the  test  the 
main  damper  was  slightly  open  at  the  top  of  the  chim- 
ney. 

It  will  be  noted  that  the  amount  of  "other  losses"  in 
the  economiser  is  excessively  large,  due  either  to  the 
pyrometer,  by  which  the  temperatures  were  taken  at  the 
outlet  from  the  economiser.  reading  too  low.  or  by  leak- 
age of  air  about  the  economiser  causing  the  as.sumed 
volume  to  be  too  low.  Probably  both  causes  were  in 
operation. 

IV.     Waste-Heat   Boiler  on  Open-Hearth   Furnace  of  60 
Tons  Nominal  Capacity. 

Boiler — Type:  Babcock  &  Wilcox  water-tube.  Heating  sur- 
face— 2193  square  feet. 

Economiser — Type:  <Jreen's  patent.  Heating  «urface — 
1200  square  feet. 
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Fan — Type:   Keith  &  Blackman  multi-vane.    'Diameter  of 
Impeller — 50  inches.    Speed — 450  r.p.m. 
Duration  of  test— 99  hours. 
Readings  taken  at  20-minute  Intervals. 
The  readings  are  shown  graphically  on  Diagram  No.  1. 

The  following:  are  the  average  values  of  the  data  ob- 
served : 


Temperature  of  "products"  entering  boiler   438. 9°C. 

Temperature  of  "produots"   leaving  boiler  and 

entering  economiser    303.7  °C. 

Temperature  of  "products"  leaving  economiser 

and  entering  fan   263.50C. 

Temperature  of  cold  feed  entering  economiser.  29.30°  C. 

Temperature  of  hot  feed  leaving  economiser  and 

entering  boiler    129. 2°C. 

Steam  pressure  per  sq.  in.  abs   122.7  lbs. 

Dryness  factor  (assumed)    0.95 

Total  water  evaporated    471,770  lbs. 

Water  evaporated  per  hour   4,736  lbs. 

Water  evaporated  per  hour  "from  and  at" ....  5,301  lbs. 

Evaporation  "from  and  at"  per  sq.  ft.  H.S   2.42  lbs. 

Electric  energy  used  by  fan  (kw.-hours)   41.8 

Equivalent  to  (brake-horse-power)    56.0 

Draft  entering  boiler   100  in.  W.G. 

Draft  between  boiler  and  economiser    3.75  in.  W.G. 

Draft  entering  fan   5.75  in.  W.G. 

Probable  volume  of  products  passing  through 
boiler,  economiser,  and  fan  per  hour  re- 
duced to  standard  temperature  and  pres- 
sure  '■   950,000  ft.3 

Heat  contents  of  "products"  entering  boiler  at 

438. 9°C.  in  lb.  calories  per  cub.  ft.  s.t.p   9.26 

Heat  contents  of  "products"  entering  econo- 
miser at  303.7  °C.  in  lb.  calories  per  cub.  ft. 

s.t.p   6.26 

Heat  contents  of  "products"    entering    fan  at 

263. 5°C.  in  lb.  calories  per  cub.  ft.  s.t.p   5.39 


From  the  above  data  the  following  heat  balance-sheets 
have  been  calculated,  viz. : 

Boiler. 

Lb.  Calories.  Per  Cent. 


Heat  received  per  hour: 

In  2.477,000  ft.'"  "products"  at  438. 9°C...  8,792,000  93.46 
In  4736  lbs.  hot  feed  at  129.2°C   615,600  6.54 


Total                                                        9,407,600  100.00 

Heat  expended  per  hour:  _ 

In  evapoi-ating  4736  lbs.    hot    feed  to 
steam  at  122.7  lbs.  abs.  and  dryness 

factor  0.95    3,031,000  32,21 

In  2,006,000  ft.3   "products"    to  econo- 
miser at  303.7OC   5,947,000  63.22 

Other  losses  (by  difference)   429,600  4.57 


Total    9,407,600  100.00 

Econom  iser. 

Lib.  Calories.  Per  Cent. 

Heat  received  per  hour; 

In  2.006.000  ft.:>  "products"  at  303.7°C..  5,947,000  97.72 
In  4736  lbs.  oold  at  29.3°C   138,800  2.28 


Total    6,085,800  100.00 

Heat  expended  per  hour: 

In  heating  4736  lbs.  cold  feed  to  129.2'^C.  615.600  10.12 
In  1.866.000  ft. 2   "products"  discharged 

at  263. 5°C   5,121,000  84.16 

Other  losses  (by  difference)   349,200  5.72 


Total    6,085,800  100.00 

Efficiencies. 

3.031,000  X  100 

BoIUm-  --    =  32.21  per  cent. 

9.407.600 

615,600  X  100 

Economiser    —    =  10.12  per  cent. 

6.085,800 


3,031,000  X  100 

Over  all       =  =  33.93  per  cent. 

*  8,930,800 

The  theoretical  power  required  to  move  1,866,000  ft.^ 
"products"  per  hour,  their  volume  at  263.5 °C.  with  a 
suction  of  5.75  inches  W.G.  is : 

1,866,000  ft.3  X  5.75  ins.  W.G.  X  5.2  lbs. 

  =  28.18  B.H.P. 

60  X  33,000 

The  over  all  efficiency  of  fan  and  motor  is  therefore : 

Theoretical  B.H.P.     =  28.18 

  =  50.28  per  cent. 

Actual  B.H.P.  taken  =  56.02 

During  the  test  the  furnace  was  working  at  the  rate 
of  5.94  tons  of  "ingots  per  hour.  The  amount  of  steam 
generated  was  therefore : 

4736  lbs.  per  hour 

  =  796.9  lbs.  per  ton  of  ingots. 

5.94  tons  per  hour 

If  the  steam  generated  was  used  to  generate  electric 
energy  in  a  turbine  of  the  type  referred  to  above,  the 


amount  would  be  equal  to 

320.2  kw.-hours 

Deduct  amount  taken  by  fan   41.8  kw.-hours 

Leaving  a  net  amount  of    278.4  kw.-hours 


per  furnace  which  is  available  for  general  purposes, 
equivalent  to  46.81  kw.-hours  per  ton  of  ingots. 

Making  the  same  assumptions  as  before  with  regard  to 
boiler  fuel  and  efficiency,  the  fuel  equivalent  of  the 
steam  generated  is  695.8  lbs.  per  furnace  per  hour, 
equal  to  117  lbs.  per  ton  of  ingots  at  the  rate  of  output 
at  which  the  furnace  was  working  during  the  test. 

Note. — The  fan  in  this  case  deals  with  whole  products 
of  combustion,  and  after  drawing  them  over  the  heating 
surfaces  of  boiler  and  economiser  discharges  them  back 
into  the  chimney. 

It  will  be  noted  that  the  efficiencies  both  of  boiler 
and  economiser  are  very  low.  This  is  due  to  the  fact 
that  they  are  too  small  for  the  volume  of  "products" 
passing  through  them. 

That  the  boiler  was  working  quite  well  is  proven  by 
the  fact  that  it  evaporated  more  water  than  No.  III., 
although  the  temperature  of  the  "products"  was  lower. 
The  economiser,  on  the  other  hand,  was  not  doing  well, 
probably  owing  to  the  fact  that  it  was  working  with 
hard  water  from  a  loch,  with  the  result  that  the  pipes 
may  have  been  coated  with  scale.  The  hiffh  suction 
reouired  at  the  fan  inlet  will  also  be  noted  dne  to  the 
boiler  being  too  small,  and  therefore  the  spaces  between 
the  tubes  not  being  large  enough  for  the  volume  of 
"products"  being  drawn  through. 

At  the  time  of  writinjr  alterations  are  being  made  in 
the  position  of  the  baffles  which  will  enable  the  "pro- 
duets"  to  flow  more  freely  through. 

A  typical  analysis  of  the  producer-gas  supplied  to  the 
furnaces  during  the  above  tests  is: 

Per  Cent. 

CO,   8.2 

Co'   20.8 

CH^   8.4 

H,  '.    13.0 

  64.6 

100.0 
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From  which  the  amount  of  air  and  volume  of  products 
of  combustion,  with  the  theoretical  amount  of  air  re- 
quired for  complete  combustion,  can  be  calculated.  The 
result  is  shown  in  the  following  table : 


Om  Ft.»  per  Ff.». 

Air  for  Complete 
Combustion. 

Prodncta  of  Combastion. 

CO.. 

H.O. 

N,. 

CO, :  0-082 
CO  :  0-208 
CH,  :  0O34 
H,   :  0-130 
N,  :0-S4« 

0,  -.  o-m 

0, .-  0-088 
O,  :  0  065 
N, :  0-902 

0  092 
0-208 
0-034 

0-068 
0130 

1-448 

1-000 

1139 

0-324 

0-198 

1-448 

1.139  volumes  of  air  are  therefore  required  for  the 
theoretical  combustion  of  1  cubic  foot  of  producer-gas, 
and  will  yield  1.97  cubic  feet  of  products  of  combustion 
all  reduced  to  s.t.p. 

A  typical  analysis  of  the  waste  gases  entering  boiler, 
estimated  on  a  dry  sample,  is: 

Per  Cent. 

CO    11.2 

2 

O    7.2 

N    81.6 

2 

100.0 


Replacing  the  water  vapour  and  separating  from  the 
Nj  that  entering  with  the  excess  air,  the  volumes  and 
percentages  are  in  1  cubic  foot  of  the  products: 


Gas. 

Cubic  Foot  per 
Cubic  Foot. 

Per  Cent. 

CO,  .... 
H.O  .... 
N.       .       .       .  . 

Excess  air  . 

0-1127 

0-0688 
0-4996 
0-3189 

11-27 
6-88 
49-96 
31-89 

1  0000 

100-000 

The  total  volume  of  the  products  of  combustion  are 
with  this  amount  of  excess  air  2.89  times  that  of  the 
producer-gas  when  they  are  at  the  same  temperature 
and  pressure. 

The  mean  specific  heats  of  the  gases  in  lb.  calories 
per  cubic  foot  at  s.t.p.  have  been  calculated  by  the  fol- 
lowing Malard-Le  Chatelier  formulae : 

C02  =  0.023    -f  0.000014^°  C. 

H2O       •  =  0.021    -f  0.000009r  C. 
O2  and  N,  =  0.0189  +  0.0000017^°  C.  • 

To  facilitate  the  use  of  these  formulae  Diagram  No.  2 
is  appended,  on  which  the  temperatures  of  the  gases 
and  quantities  of  heat  in  lb.  calories  are  plotted  as  co- 
ordinates. The  curved  lines  give  the  values  for  the  vari- 
-  ous  gases  named.  To  use  the  diagram  all  that  is  neces- 
sary is  to  multiply  the  fraction  of  a  cubic  foot  of  the 
particular  gas  in  1  cubic  foot  of  the  mixture  by  the  va- 
lue of  the  heat  contents  on  the  vertical  scale  opposite 
the  point  where  a  vertical  from  the  temperature  cuts 
the  curve  of  the  gas  required,  when  the  sum  of  the 
products  will  give  the  heat  contents  of  the  mixture  in 
lb.  calories  per  cubic  foot. 

The  calorific  value  of  the  producer-gas  is  78.91  lb. 
calories  per  cubic  foot,  and  its  volume  about  150.000 
cubic  foot  at  s.t.p.  per  ton  of  fuel, 
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DIAGRAM  Xo.  2. — He£.,t  Contents  of  Gases  at  varying  Tenn- 
perature  and  Constant  Pressure  in  Pound  dalories  per  Ft.^ 


The  furnace,  when  the  whole  volume  of  gas  passed 
through  the  boiler,  was  delivering  9.50,000  ft.''  of  pro- 
ducts per  hour  at  s.t.p.,  and  was  producing  ingots  at 
the  rate  of  5.94  tons  per  hour;  its  fuel  eon.siiraption  was 
therefore : 

950,000  ft.3  per  hour 

 —  =  7.377  cwt.  per  ton  of  ingots. 

7500  ft.3  per  cwt.  X  5.94  X  2.89 

As  the  furnace  was  working  on  cold  stock,  and  the  fuel 
contains  on  an  average  13.5  per  cent  a.sh  and  9.7  per  cent 
w-ater,  the  result  is  fairly  good. 

Consideration  may  now  be  given  to  the  theoretical 
principles  which  govern  the  operation  of  waste-heat 
boilers,  making  use  of  the  data  which  have  been  obser\-- 
ed  in  connection  with  the  above  tests  to  determine  the 
constants,  to  enable  formulae  to  be  constructed  for  fix- 
ing area  of  heating  surface,  etc. 
Let: 

Oj  =  Quantity  of  heat  per  ft.''  in  products  entering 
boiler. 

02  =  Quantity  of  heat  per  ft."  in  j^roducts  leaving 

boiler  and  entering  economiser. 

03  =  Quantity  of  heat  per  ft.''  in  products  leaving 

economiser. 

V  =  Volume  of  products  per  hour  reduced  to  s.t.p. 

H,  =  Area  of  boiler  heating  surface  in  square  feet. 

H.  =  Area  of  economiser  heating  surface  in  square 
feet. 

^I,  ==  Modulus  of  heat  transmission  through  boiler  H.S. 
^r,  =  ^lodulus  of  he^it  transmission  through  economiser 

n.s. 

The  amount  of  heat  transmitted  through  an  ele- 
ment of  heating  surface  d\\.  will  be :  d\\y[.0. 

Tlie  volume  of  products  flowing  past  this  place  in  an 
liour  is  V  cubic  feet,  and  the  heat  lost  bv  it  will  be- 
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When  steady  conditions  have  been  attained  these  ex- 
pressions must  be  equal  to  each  other,  therefore: 
dB.M.0  =  --  v. do,  equal  to: 
dU  VI 

   .  .        .  (1) 

do  M-0 
Integrating  (1)  there  is  obtained: 
V 

H  =  —  —  .log  0  +  const.         .  {2y 
M 

To  determine  the  constant  make  11=  0,  at  which  place 
the  entrance  to  the  boiler,  0  =  Oj  and  the  constant  is: 

V 

—  .log  0,. 
M 

Taking  the  integral  over  the  whole  heating  surface 
from  the  entrance  where  0  =  0^,  to  the  outlet  when 
0  =  O2,  there  is  obtained  the  equation : 
HM  0^ 

  =  log     -        .        .        .  (3) 

V  O3 
Having  observed  V,  H,  0^,  and  0.,,  the  modulus 
can  be  obtained  from  the  equation : 
V  0 
M,  =  — .  log     —        .        .         .  (4) 
H  , 

Finallv  having  found  M,  and  fixed  on  the  ratio  — , 

^.^ 

the  heating  surface  of  any  boiler  to  deal  with  V  cubic 
feet  of  products  per  hour  can  be  calculated  from  the 
equation : 

V  0, 
H  =  — .log     —         .         .  (5) 
Ml  0, 

The  same  argument  applies  to  the  economiser  except 
M,,  Oo,  and  O3  are  substituted  for  M,,  Oj,  and  0.. 

The  modulus  for  boiler  Mi  and  that  for  economiser 
M2  have  been  calculated  from  the  data  furnished  by  the 
tests  recorded  above  with  the  results  shown  in  the  fol- 
lowing table,  viz. : 


Tfet. 

Lb.  Cal. 

e. 

Lb.  Cal. 

Lb.  Cal. 

Bo 

ler. 

Economiser. 

9, 

e,- 

M.. 

e,  ■ 

Exp. 

10-75 

5  19 

3-40 

2-07 

170-4 

1-33 

224-5 

12-65 

5-59  , 

3-66 

2-26 

178-3 

lo3 

177-2 

II. 

»-87 

4-73 

3-72 

1-88 

172-8 

1-27 

119-5 

III. 

12-47 

6-10 

3-45 

2-Oi 

162-6 

1-77 

237-9 

IV. 

9-26 

«-28 

5-39 

1  48 

169-8 

116 

117-5 

It  will  be  noted  that  the  modulus,  in  the  case  of  the 
boilers,  is  fairly  consistent,  the  average  value  being 
170.8.  If  it  be  taken  as  171  equation  5  can  be  put  in  the 
form : 

Volume  of  products  per  hour  at  s.t.p.  f  0^  ] 

  X  log    1  —  1 

171  (  0. 1 

=  Heating  surface  of  boiler  in  sq.  ft.  (6) 

In  the  case  of  the  economisers  the  results  are  rather 
inconsistent.  It  is,  however,  interesting  to  hote  that  in 
Test  III.,  which  gives  the  highest  value  of  Mo,  the  econo- 
miser was  new  and  was  being  supplied  with  Loch 
Katrine  water,  which  is  ideal  for  boiler  purposes.  The 


1  The  logs  axe  the  Naperian  or  natural  logarithms. 
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next  highest  is  the  experimental  one  when  the  econo- 
miser was  also  new  and  supplied  with  Motherwell  wa- 
ter, which  is  a  fairly  good  water.  The  third  highest. 
Test  No.  1,  was  also  .supplied  with  Motherwell  water,  but 
the  economiser  had  been  in  use  for  some  time,  so  that 
the  pipes  were  probably  somewhat  scaled.  The  two 
lowest  results,  Tests  II.  and  IV.,  are  both  fed  with  wa- 
ter from  Kilbirnie  Loch  in  Ayrshire,  and  the  water  ia 
rather  hard. 

If  the  average  of  the  three  highest  values  be  taken 
we  obtain  the  value  213.2,  or  in  round  figures  210. 
Equation  5  can  then  be  put  in  the  form : 

Volume  of  products  per  hour  at  s.t.p.  f  Oj] 

  X  log   !  — 

210  [oj 

=  Heating  surface  of  economi.ser  in  sq.  ft.  (7) 

To  enable  the  results  of  these  equations  to  be  found 
by  inspection  Diacrram  No.  3,  Plate  II..  has  been  pre- 
pared, on  which  will  be  found  a  scale  at  the  bottom  left- 
hand  side  giving  values  of  volume  of  products  per  hour; 
tha  diasonal  lines  above  this  scale  give  different  values 
of  the  Modulus  M.  To  the  right  of  these  are  another 
series  of  diagonal  lines  giving  different  values  of  the 
0,0, 

ratio  —  or  - — ,  as  the  case  mav  be,  whilst  at  the  top 
0,  0, 

right-hand  side  is  a  scale  from  which  the  appropriate 
area  of  heating  surface  of  boiler  or  economiser  can  be 
read  off. 

The  method  of  using  the  diasrram  is  to  select  on  the 
scale  of  volumes  the  value  which  applies  to  the  case, 
pass  vertically  upwards  to  where  the  line  cuts  the  va- 
lue chosen  as  the  modulus,  then  horizontally  across  to 
the  intersection  of  the  line  living  the  value  chosen  for 
the  ratio  of  heat  contents,  then  vertically  upwards  tn 
the  scale  of  heating  surfaces,  when  the  value  required 
will  be  found. 

Consideration  mav  now  be  ffiven  to  the  rate  of  heat 
transmission  throusrh  the  boiler-heating  surface.  This 
will  depend  on  two  factors : 

(a)  The  difference  of  temperature  between  the  aver- 
asre  heat  of  the  hot  products  in  their  passage  through 
the  boiler  chamber  and  the  water  inside  the  boiler,  con- 
stituting the  heat  gradient  throusrh  the  thickness  of 
the  material  formin?  the  heating  snrface. 

(h)  The  speed  of  flow  of  the  hot  products  over  the 
heating  surface. 

It  will  be  assumed,  what  is  probably  correct,  that 
when  the  speed  of  flow  is  constant  the  rate  of  trans- 
mission through  the  heatintr  snrface  of  the  boiler  will 
vary  directly  as  the  heat  gradient,  and  that  when  tho 
heat  gradient  is  constant  the  rate  of  transmission  will 
vary  directly  as  the  speed  of  flow  of  the  products.  Tt 
will  also  be  assumed  that  the  fieure  obtained  br  divid- 
ms  the  average  volume  of  products  nassine  throu£rh  the 
boiler  chamber  bv  the  area  of  heatinsr  snrface  will  be 
proportional,  with  boilers  all  of  the  same  type,  to  the 
speed  of  flow.  "With  these  assumptions  the  followintr 
table  has  been  calculated: 


I. 

TMt. 

He«t 

GndicDt. 

8. 

Vol.  p»r  min. 
H.S. 

Prodaet  of 
2  ftod  3. 

5. 

Heat  Tnos- 

missioD 
from  Tnt. 

6. 

Urat  Tiaos- 

miision 
from  Fonnola. 

Lb.  Cal. 

Lb.  CaL 

Ezp.  . 

214-S*  C. 

934 

3002 

961 

1184 

237 -4°  C. 

9-39 

2418 

1390 

1253 

n. 

i74-7«  a 

10-02 

1753 

re78 

1135 

UI.  . 

S80-8'  C. 

9-88 

2775 

1339 

1314 

IV.  . 

198-7'  C. 

noi 

338« 

1382 

1401 
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Let— 

G  ~  Heat  grradient  as  defined  above. 

3  =  Volume  of  products  per  minute  divided  by  area  of  heat- 
ing surface  as  defined  above. 
P  =  G  X  S. 

T  =  Heat  transmitted  tlirough  heating  surface  in  lb.  calories 
per  square  foot  per  hour. 

It  will  then  be  found  that  if  the  common  logarithms 
to  base  10  of  P  and  T  are  plotted  as  co-ordinates  the 
points  will  lie  in  a  cluster  throuprh  wliich  a  straight  line 
can  be  drawn  inclined  to  the  horizontal  at  an  angle 
whose  tangent  is  0.32  and  which  will  cut  the  vertical 
a.vis  at  2.017.  from  which  the  following  equation  can  be 
derived  : 

T  =  104  X  (P)  .        .  (8) 

Tliis  equation  can  be  written — 

Log,„  T  =  2.017  +  0.32  log  ,oP      •  (9) 
in  which  form  it  is  easily  solved  with  the  aid  of  a  table 
of  logarithms. 

Values  of  T  have  been  calculated  for  the  several  tests 
recorded  in  the  first  section  of  this  paper  and  tabulated 
in  column  6  of  the  foregoing  table  against  the  values 
from  the  experimental  results. 

It  will  be  noted  that  the  experimental  boiler  and  No. 
1  do  not  agree  very  closely,  but  that  the  others  are  in 
fairlv  close  agreement. 

I\rore  experimental  data  are,  however,  required  over 
a  wider  ranire  of  values,  and  it  is  hoped  that  any  of  the 
members  who  may  have  such  data  in  their  possession 
will  be  crood  enough  to  communicate  them. 

It  will  be  noted  that  in  fixing  the  heating  surface  we 
determine  the  ratio  of  heat  contents  of  the  products  en- 
tering and  leaving  the  boiler  chamber,  whilst  in  deter- 
minine  the  heat  transmitted  per  square  foot  of  the  heat- 
ins:  surface  what  we  require  to  know  is  the  temperature 
enterincr  and  leaving  the  boiler  chamber.  The  tempera- 
ture entering  will,  in  the  case  of  an  existing  fiirnace,  be 
obtainable  by  actual  measurement  with  a  pyrometer,  and 
in  the  case  of  a  new  furnace  can  be  approximated  to 
from  the  known  results  obtained  with  similar  furnaces. 

To  obtai  nthe  temperature  of  the  products  leaving  the 

chamber,  having  fised  upon  the  ratio  of  —  it  will  be 

O2 

useful  to  have  an  equation  connecting  temperature  with 
heat  contents  in  a  form  convenient  for  use. 

If  the  analysis  of  waste  products  previously  given  be 
taken  as  a  good  averacre  sample,  the  equation  connect- 
ing temperature  with  heat  contents  is — 

O.lOolf -f  0.000,003. 6f- =0  =  heat  contents  per  cu.  ft. 

This  quadratic  equation  is  not  particularly  conven- 
ient for  u.se,  but  if  values  are  calculated,  and  their  log- 
arithms plotted  with  the  logarithms  of  the  temperatiire 
as  co-ordinates  an  equation  is  obtained -which  is  easily 
.solved  with  the  aid  of  a  table  of  logarithms,  it  is — 

Log  <^  Cent.  =  0.939  (1.846  +  log  0)  (10) 

Tho  following  table  gives  values  of  heat  contents  cor- 
responding to  the  most  useful  temperatures  likely  to 
occur  in  waste-heat  boiler  practice,  and  also  the  results 
obtained  from  equation  10. 


Trmperttqr"  Cent. 

He«t  ConlcoU  per  Cubic 
Foot  9. 

Temperature  from 
Equation  10. 

lOO* 

1-987 

103-1° 

aoo* 

4-046 

202-2* 

800* 

6-178 

299-1' 

«0* 

H-370 

398-4 

800* 

I0  6M 

499  1° 

•00* 

12-996 

1599-4" 

700* 

15  424 

7063' 

«0* 

17  912 

8130 

Another  point  which  is  of  interest  is  the  question  of 
the  resistance  to  flow  of  the  hot  products  through  be- 
tween the  boiler  tubes,  and  what  suction,  measured  in 
water  gauge,  must  be  provided  to  overcome  the  resist- 
ance and  still  leave  enough  pull  at  the  entrance  to  the 
boiler  to  maintain  the  draft  necessary  for  the  efficient 
operation  of  tlie  melting  furnace. 

The  experience  which  has  been  gained  in  the  past  has 
]n-M('_tically  been  with  boilers  fired  with  either  solid, 
liquid,  or  gaseous  fuel  in  which  there  was  actual  com- 
bustion under  the  boiler. 

Under  these  circumstances  the  volume  of  the  produts 
of  combustion  are  not  so  large  as  where  the  whole  pro- 
ducts from  a  large  smelting  furnace  have  to  be  dealt 
with. 

Making  the  same  assumption  which  was  made  with 
regard  to  the  rate  of  heat  transmission,  viz.,  that  the 
rate  of  flow  of  the  products  is  a  function  of  the  volume 
per  minute  divided  by  the  heating  surface  and  calling 
this  /  (v),  it  would  appear  that  a  simple  linear  equa- 
tion of  the  form : 

0.16  f{v)  =  suction  in  inches  W.G.  (11) 


will  give  results  closely  agreeing  with  the  limited  num- 
ber of  observations  available,  as  the  following  table  will 
show : 


/(l). 

Suction  entering 
Boiler. 

Suction  leaving 
Boiler. 

Difference. 

From  Formula 

W.G. 

W.G. 

W.G. 

W.G. 

9-39 

0-91  inches 

2-43  inches 

1-62  inches 

1-50  inches 

9-88 

1-60  „ 

3-05  „ 

1-45  „ 

1-58  ,, 

)0-.02 

1-00  „ 

2-50  „ 

1-60  „ 

1-60  „ 

17-04 

1-00  „ 

3-76  „ 

2-75  „ 

2-72  „ 

More  experimental  data  are,  however,  required  be- 
fore the  curve  can  be  accurately  determined. 

As  none  either  of  the  boilers  or  economisers  which 
were  tested  were  prepared  in  any  way  for  the  test,  but 
were  taken  in  their  actual  working  conditions,  some  of 
the  discrepancies  between  the  actual  and  the  calculated 
results  are  no  doubt  due  to  the  state  of  the  tube  surface 
as  to  freedom  from  deposit  on  the  outside  and  scale 
inside. 

None  of  the  boilers  above  referred  to  were  provided 
with  superheaters,  but  there  is  no  doubt  that  such  could 
be  quite  well  applied  with  the  advantage  of  obtaining 
steam  containing  a  greater  store  of  energy. 

With  regard  to  the  actual  setting  of  the  boiler,  eeono- 
miser,  and  fan,  it  is  important  to  keep  the  passages 
short  and  direct,  avoiding  all  quick  bends,  also  to  do 
everything  possible  to  prevent  air  leakage.  There  must 
also  be  provided  plenty  of  explosion  doors,  which  must 
be  air-tight  when  closed.  So  impoi*tant  is  the  preven- 
tion of  air  leakage  that  the  author  is  of  opinion  that 
where  waste-heat  boilers  are  to  be  used  the  air  valves  of 
the  furnace  should  be  water-sealed,  as  the  butterfly 
valves  usually  used  for  air  are  far  from  beinsr  tight. 

A  good  lay  out  of  the  plant  is  shown  in  Fig.  1,  from 
which  it  will  be  .seen  that  a  three-way  water-sealed  valve 
of  the  drum  type  is  arranged  to  send  the  products  either 
to  the  boiler  or  direct  to  the  chimney,  and  that  the  fan 
discharges  back  into  the  chimney,  as  even  at  their  low 
temperature,  after  passing  over  boiler  and  economiser, 
some  pull  could  be  got  from  the  chimney  to  help  the 
fan. 

Collecting  the  more  important  results  of  the  tests  de- 
tailed in  the  first  part  of  this  paper,  the  following  table 
is  obtained : 
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Item. 

Exp. 

I. 

II. 

in. 

IV.  1 

uoat  QSQtniljr   omployed  in 
boiler,  lb.  eal. 

l,fiSS,000 

2,640,000 

2,390,000 

2,934,000 

3,031,000 

Weight  of  steam  of  di^nom 
factor  0-06  generated  per 
hour,  lbs. 

2440 

3702 

3728 

4616 

4736 

Weight    of    st^am    per  ton 
of  ingots,  lbs. 

1084 

!)4n-.3 

v^r,2 

7W9 

Tlio  average  of  the  above  weights  of  .steam  per  ton 
of  ingots  is  987.5  lbs.  As  only  one  of  the  boilers  in 
the  above  t-^sts  was  receiving  all  the  waste  products  of 
conibustion,  and  it  was  too  small  to  deal  properly  with 
the  amount,  and  the  others  were  only  using  about  two- 
thirds  of  the  products  from  their  respective  fui'iiaces, 
there  seems  reasons  to  believe  that  at  least  1200  lbs.  of 
steam  per  ton  of  ingots  would  have  been  obtained  un- 
der more  favourable  conditions. 

Experience  has  shown  that  in  a  steelworks  making 
plates  and  bars,  and  in  which  the  power  plant  is  not 
])articularly  uj)  to  date,  most  of  the  mill  engines  being 
of  the  simple  high-pressure  type,  the  shears  being  simi- 
larly driven,  and  even  some  of  the  live  roller  racks  be- 
ing driven  by  small  and  wasteful  engines,  whilst  the 


More  experimental  data  are,  however,  necessary,  and 
it  is  to  be  hoped  that  all  of  the  members  who  may'have 
such  in  their  possession  will,  in  the  interests  of  en- 
gineering science,  communicate  them,  so  that  the  de- 
ductions which  have  been  drawn  from  those  herein  re- 
corded may  be  either  confirmed,  or,  where  necessary, 
modified. 

In  conclusion,  the  author  desires  to  thank  Mr.  A. 
Maclaren,  B.Sc,  for  his  assistance  in  superintending 
the  tests  on  boilers  Nos.  I.  to  IV.  inclusive,  and  for  his 
help  in  making  the  diagrams  attached  to  this  paper,  and 
to  Mr  Thomas,  the  boiler-shop  manager  at  Dalzell  Steel 
and  Iron  Works,  for  his  assistance  during  the  installa- 
tion and  testing  of  the  experimental  boiler,  and  for 
many  useful  hints  in  connection  with  the  remaining 
boilers. 

The  following  papers  have  already  appeared  dealing 
with  the  sub,iect  of  waste-heat  boilers,  viz. : 


ffiOfH  FURNACt 


pipe  ranges  are  of  considerable  length,  the  steam  con- 
sumed works  out  at  3.200  lbs.  per  ton  of  ingots.  Even 
in  such  a  case,  therefore,  the  saving  in  boiler  fuel  which 
could  be  effected  by  the  u.se  of  waste-heat  boilers  on 
the  smelting  furnaces  would  be  43.75  per  cent.  Another 
.source  of  steam,  which  has  not  been  dealt  with  in  this 
paper,  is  the  waste  heat  from  the  reheating  furnaces. 
The  volume  of  products  would  be  less  per  furnace,  but 
from  .some  tests  made  it  would  appear  that  the  temper- 
ature is  higher.  A  very  conservative  estimate  will  there- 
fore be,  that  under  the  conditions  named  above,  a  sav- 
ing of  50  per  cent  in  boiler  fuel  can  be  made  by  utilising 
heat  presently,  in  nearly  every  case,  going  to  waste. 


Fia.  1  Lay  Out  of  Plant. 


Where  Bead  and  Date. 

Titk. 

Author. 

1,  E.  &  S.  Scot., Glasgow. 
21/3/1911. 

/Im.  1.   ft  8.    1..  New 

York,  28,5/1915. 
/^iii.   Soc.    M.E.,  Now 
York,  6  to  8/12/16. 

On  Means  {or  Kcononiisinp  Fuel  ;4nd 
Utilisiiii;  Wibste  Hoat  in  Malleable 
Iron  and  Steel  Works. 

Wastc-VIeat  Boilcra  for  Open-Uoartb 
t'umacea. 

The  l'tili»ation  of  Waste  Heat  for 
Stoam^jcDrrating  Purposes. 

Thonua  B.  Hackenxie. 

C.  J.  Bacoo. 
Arthur  D.  Piatt. 
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''Phases  on  Tempering" 

(A  Paper  read  before  the  Steel  Treatiug-  Research    Society  at  Detroit.) 

By  Mr.  E.  W.  UPHAM. 
Ill  I'liarKe  ol'  laboratories,  Maxwell  j\[otor  Company,  Inc.  December,  1917. 


The  extremely  wide  use  of  hardened  and  tempered 
steel  has  made  the  general  rudimentarj'  principles  of 
treatment  rather  common  every-day  knowledge.  Some- 
where back  in  the,  perhaps  now,  hazy  experience  of 
everyone  of  us,  we  can  recall  stepping  into  the  shop  of 
the  cross-roads  blacksmith  and  watching  tliis  skilled  ar- 
tisan who  has  been  an  important  factor  in  contributing 
to  this  general  information.  With  liis  eye,  trained  by 
long  practice,  to  judge  a  cherry-red,  he  needed  no 
pyrometer  for  hardening,  neither  did  he  require,  in 
tempering,  any  temperature  indicator  other  than  that 
provided  him  by  nature;  the  "temper  colors,"  straw, 
brown,  purple  and  blue.  He  realized  the  importance 
of  obtaining  ju.st  the  right  color  fully  as  much,  if  not 
more  so,  than  some  of  our  furnace  men  of  to-day  know 
the  value  of  correct  pyrometer  readings. 

The  tempering  of  steel,  as  one  of  the  operations  of 
heat  treating  practice,  owes  its  importance  to  the  fact 
that  it  is  the  final  treatment  performed.  Hardening 
makes  the  wonderful  improvement  in  properties  pos- 
sible, but  it  is  the  tempering  that  fixes  the  final  condi- 
tion of  the  product.  Steel  as  quenched  for  hardening, 
does  not  only  possess  certain  undesirable  engineering 
properties,  but  it  is  too  hard  to  be  machined. 

From  the  standpoint  of  the  engineer,  tempering  is 
important,  because,  he  knows  that  for  any  steel,  if  cor- 
rectly hardened,  a  definite  amount  of  tempering  will 
give  a  definite  set  of  engineering  properties ;  and  he  re- 
lie.s  on  these  properties  being  reproduced  day  after  day. 
To  attain  this,  consequently,  the  factors  controlling  this 
operation  must  be  kept  fairly  constant  to  produce  a 
uniform  {)roduct. 

From  the  standpoint  of  the  production  engineer  and 
the  shop  superintendent,  whose  interests  lie  in  the  ma- 
chining or  working  of  the  product  after  the  heat  treat- 
ing operations,  uniformity  is  likewise  demanded.  If 
the  steel  parts  are  not  held  to  a  fairly  close  range  of 
hardness,  it  means  loss  of  time,  increased  tool  cost,  in 
fact  a  general  i)roductioii  loss.  There  is  nothing  that 
will  get  tlie  heat  treating  department  in  disfavor  witli 
the  rest  of  the  .shop  as  lack  of  uniformity  of  product. 

Our  aim  being  to  produce  work  of  constant  and  well 
defined  physical  properties,  several  factors  tending  to 
helj)  or  liinder  tlie  attainment  of  this  aim  might  be  men- 
tioned; choice  of  steel,  determination  of  correct  treat- 
ment, organization  of  the  hardening  department,  facili- 
ties in  the  hardening  room  (including  furnaces  and 
means  of  temperature  control),  inspection  of  the  pro- 
duct ;  all  of  these  are  important  subjects  of  study,  but 
obviously  outside  the  seoi)e  of  the  pre.sent  paper.  My 
attempt  has  been  to  collect  material  which,  coupled  with 
a  few  personal  observations  and  conclusions  would  lead 
to  a  better  understanding  of  this  work.  In  assembling 
the  material  from  the  various  texts,  only  accepted  theor- 
ies and  well  founded  explanations  liave  been  taken,  also, 
no  attempt  has  Ix'cii  made  to  go  deeply  into  the  theoreti- 
cal matter,  using  oidy  that  which  best  suits  the  rxphina- 
tioii  of  the  particuhir  point  under  discussion. 

The  tempering  of  steel  as  one  of  the  operations  of 
heat  treating  practice,  may  be  defined  as  the  treatment 


given  after  hardening,  in  obtaining  the  physical  pro- 
perties desired  in  the  finished  product.  The  effect  is 
usually  a  ".softening"  and  "toughening"  and  is  ob- 
tained by  re-heating  the  steel  to  a  point  somewhere  be- 
low the  critical  temperature  and  allow  it  to  cool. 

The  explanation  of  the  internal  changes  accompany- 
ing this  "softening"  and  "toughening"  is  very  clcsely 
related  to  the  internal  reactions  associated  with,  and 
accounting  for,  the  hardening  of  steel  by  quenching 
fi-om  above  the  critical  range.  Internal  changes  taking 
place  when  steel,  on  being  heated,  reaches  a  definite 
temperature  range,  known  as  its  critical  range,  are  evi- 
denced by  differences  in  properties,  as  for  example,  it 
is  not  attracted  by  a  magnet.  These  internal  changes 
are  designated  as  allotropic  changes — variations  in  form 
and  ultimate  structure  rather  than  in  composition.  On 
slow  cooling  of  steel  from  above  the  critical  range  a  re- 
version of  the  internal  reaction  takes  place,  and  it  would 
be  found  to  possess  its  original  property  of  attracting 
the  magnet. 

If  instead  of  slow  cooling  from  above  the  range  the 
steel  is  cooled  rapidly,  as  by  quenching,  the  tests  made 
will  disclose  an  entirely  new  set  of  properties  from  the 
original  annealed  bar.  File  testing  should  show  a  hard 
metal,  wliere  before,  it  was  relatively  soft.  The  micro- 
scope would  reveal  a  much  more  uniform  and  compact, 
dense  structure.  The  bar,  however,  will  attract  the 
magnet,  showing  in  this  test  that  the  properties  of  the 
steel  when  above  the  critical  range  have  at  least  been 
partially  lost  and  in  this  particular  respect  is  the  same 
as  when  annealed.  These  facts  have  been  explained  in 
that  the  allotropic  or  internal  changes  that  take  place 
under  slow  cooling,  have  been  arrested  by  quenching,  or 
not  allowed  to  proceed  to  completion.  The  result  is 
a  condition  of  unstable  equilibrium,  considering  that  of 
the  annealed  bar  as  stable.  The  quenched  piece,  pos- 
sessing greater  hardness,  tensile  strength,  and  appar- 
ently stable,  is  really  in  a  condition  in  which  there  is 
a  tendency  to  revert  to  the  qualities  of  the  original  an- 
nealed l)ar. 

The  steel  as  quenched  is  usually  too  hard  and  brittle, 
also  internal  strains  have  been  set  up  which  are  unde- 
sirable. The  retardation  of  the  changes  has  been  too 
great.  The  desired  degree  of  softness  and  toughness  is 
ol)tained  by  allowing  these  allotropic  changes,  arrested 
hy  quenching,  to  proceed  further  in  the  direction  of 
the  annealed  bar,  and  stopping  at  the  desired  point. 
This  is  accomplished  by  re-heating  to  a  temperature  be- 
low the  critical  range.  It  is  the  control  of  this  re-heat- 
ing, the  determination  of  the  correct  temperatures  for 
various  steels,  and  other  related  conditiojis.  with  which 
we  are  concerned. 

So  far.  only  outward  physical  manifestations  of  in- 
ternal changes  have  l)een  dealt  with.  For  a  more  thor- 
ough understanding,  tiie  changes  can  be  considered  not 
unlike  a  chemical  reaction.  Annealed  steel  is  made 
up  of  two  distinct  constitiients,  iron  carbide  and  iron 
free  from  carbon.  We  say,  tliat  above  the  critical  point 
this  iron  carbide  goes  into  solution  in  the  free  iron. 
This  solid  solution  of  iron  carbide  and  iron  i-^  calh'd  auS' 
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tenite.  The  equation — iron  carbide  plus  free  iron  gives 
austenite — shows  what  takes  place  above  the  range.  To 
show  the  changes  that  take  place  on  slow  cooling,  the 
equation  is  simply  reversed,  or, — austenite  gives  iron 
carbide  and  free  iron.  This  reaction  requires  time  to  be 
carried  to  completion.  Slow  cooling  enables  the  aus- 
tenite to  change  over  completely  to  iron  carbide  and 
free  iron.  Quenching  does  not  allow  the  necessary  time, 
and  the  result  is  only  a  part  of  tlie  change  as  expressed 
in  the  reaction. 

The  equation  expresses  only  the  two  ends  of  the  re- 
action, as  there  are  intermediate  constituents,  changes 
between  austenite,  and  iron  carbide  and  ferrite  which 
are  not  included.  The  complete  set  of  stages  recognized 
are:  austenite,  martensite,  troostite,  and  sorbite.  The 
relative  hardness  of  these  eonstitutents  as  given  by  Mr. 
H.  C.  Boynten,  and  considering  pure  iron,  or  ferrite,  as 
one  (1),  is  as  follows: 

Austenite   lO-l 

Martensite   239 

Troostite   88 

Sorbite   52 

Prof.  G.  B.  Upton,  in  his  text  "Materials  of  Construc- 
tion" states  that  only  two  of  these  four  stages  can  exist 
as  100  per  cent  of  the  total — austenite  and  sorbite,  the 
two  end  forms  of  the  series.  This  is,  I  believe,  contrary 
to  the  views  held  by  most  of  the  investigators.  Prof. 
Upton  accounts  for  the  range  of  hardness,  tensile 
strength,  etc.,  between  these  two  end  conditions,  as  due 
entirely  to  the  varying-  percentages  of  the  constituents 
present  at  any  one  time.  A  steel,  as  quenched,  will  be 
largely  martensite,  but  contains,  probably,  austenite  and 
troostite.  Tempering  decreases  the  percentages  of  aus- 
tenite and  martensite,  at  the  same  time  increasing  the 
percentage  of  troostite  and  introducing  sorbite.  The 
varying  proportions  of  tlie  constituents  explains  very 
well  why  such  a  regular  and  uniform  graduation  in 
properties  is  obtained  with  regular  increase  in  temper- 
tographs  taken  of  specimens  of  a  steel,  all  quenched 
properly,  and  then  drawn  for  a  fixed  time,  at  regularly 
increasing  temperatures,  show  this  also.  There  are  no 
abrupt  changes  in  structure  until  the  critical  point  is 
reached.  If  such  a  series  of  tempering  heats  were  run 
on  specimens  suitable  for  physical  testing,  they  would 
show  a  regular  gradation  in  physical  properties.  "With 
increase  in  drawing  temperature,  there  is  obtained  a  de- 
crease in  hardness  and  tensile  strength,  with  a  corres- 
ponding increase  in  ductility.  This  is  almost  too  well 
known  to  deserve  mention,  but  the  point  is,  that  it  is  a 
regular  and  uniform  change  in  properties. 

Thus,  the  amount  of  change  in  a  steel  desired,  by 
tempering,  is  regulated  almost  entirely  by  control  of 
temperature.  The  time  element  is  not  to  be  disregard- 
ed, but,  beyond  a  certain  time,  holding  longer  in  the 
furnace  will  not  decrease  the  hardness  appreciably. 
Drawing  at  temperatures  where  the  change  correspond- 
ing to  that  temperature  does  not  approach  completion, 
unless  very  carefully  timed,  produces  a  tendency  to- 
wards non-uniformity  of  product.  From  the  standpoint 
of  efficiency,  in  the  standardizing  of  heats  for  commer- 
cial practice,  the  time  element  should  always  be  consid- 
ered and  a  definite  time  fixed  for  each  heat.  As  will 
be  mentioned  later,  with  some  classes  of  work,  the  tem- 
pering must  be  earefiiUy  gauged  as  to  time,  to  secure 
tlio  desired  uniformity. 

Tempering,  besides  allowing  the  series  of  changes  from 
austenite  to  sorbite  to  take  place,  relieves  cooling  stress- 
es, tlie  two  results  being  accomplished  simultaneously. 
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Stresses,  due  to  quenching,  are  not  only  caused  by  the 
outside  trying  to  contract  fa.ster  than  the  inside  will 
allow,  but,  also,  are  accounted  for  by  differences  in 
density  of  the  four  transformation  con.stituents.  Cool- 
ing stresses  are  relieved,  slightly,  at  temperatures  as 
low  as  the  boiling  point  of  water.  The  relief  increa-ses 
rapidly  as  the  temperature  is  raised,  being  fairly  rapid 
at  400  deg,  F. 

In  considering  the  actual  operations  in  the  shop,  the 
question  of  size  of  load  and  methods  of  handling  are  of 
importance.  With  respect  to  media  in  which  the  work 
is  to  be  heated :  for  temperatures  up  to  500  deg.  F.  a 
heavy  viscous  oil  of  high  flash  point  is  used.  From  -500 
deg.  F.  to  1000  deg.  F".  a  mixture  of  low  melting  salts 
has  been  recommended.  Above  1000  deg.  F.  the  lead 
bath  or  the  open  furnace  is  satisfactory.  Either  may 
be  used  for  lower  temperatures,  but  there  is  a  tendency 
for  the  lead  to  "stick"  and  cause  trouble. 

Steels  are  usually  graded  according  to  their  carbon 
content,  and  as  to  special  alloying  elements  present. 
Carbon  steels  are  divided  roughly  into  three  cla.sses: 
Low  carbon,  .10  to  .25  per  cent,  medium  carbon,  .30  to 
55  per  cent,  and  high  carbon,  .60  to  1.50  per  cent.  Low 
carbon  steels  are  usually  used  for  carbonized  work; 
medium  carbon  steels  for  structural  work  and  machine 
parts,  the  high  carbon  steels,  in  tools  and  in  special 
cases  where  great  hardness  is  desired. 

One  great  effect  of  carbon  in  steel  is  to  lessen  the 
rate  of  the  allotropie  changes  expressed  by  the  reaction ; 
austenite  gives  iron  carbide  plus  free  iron.  It  is  diffi- 
cult to  cool  a  low  carbon  steel  .sufficiently  rapidly  to 
retain  much  martensite ;  with  a  high  carbon  steel  a 
large  proportion  of  martensite  is  obtained  easily.  The 
effect  of  this  on  tempering  is,  that  with  a  quenched  low 
carbon  steel,  the  series  of  transformations  is  further 
along  to  start  with  than  it  is  with  one  of  high  carbon 
content.  The  low  carb6n  steel  thiis  possesses  the  greater 
stability,  and  consequently,  there  would  be  less  decrease 
in  hardness  for  a  definite  temperature  draw. 

The  quenching  of  case  carbonized  work,  to  refine  the 
high  carbon  case,  sets  up  internal  strains  that  are  es- 
pecially severe,  due  to  the  dual  nature  of  the  product. 
The  relieving  of  these  strains  is  the  primary  object  in 
tempering  this  class  of  w^ork,  and  is  accomplished  by 
heating  in  oil  at  temperatures  varying  from  350  deg. 
F.  to  500  deg.  F.  The  hardness  of  both  core  and  case 
is  somewhat  lowered. 

With  medium  carbon  steels,  the  point  made  with  re- 
spect to  a  definite  tempei-ature  being  chosen,  and  ad- 
hered to,  in  obtaining  the  physical  properties  desired, 
is  best  applied.  In  this  class  of  work,  if  the  parts  are 
machined  after  being  heat  treated,  uniformity  of  hard- 
ness is  essential.  If  water  quenched,  the  range  of  tem- 
pering temperature  would  be  from  900  deg.  F.  to  1.150 
deg.  F.,  or  1,200  deg.  F. 

The  use  of  the  higher  carbon  steels  demands  high 
final  hardness  readings,  and  the  drawing  temperature 
is  cori^espondingly  low  The  attainment  of  these  higher 
readings  is  more  difficult  of  control,  and  great  care 
should  be  exercised  as  to  accuracy  of  temperature  and 
time.  It  is  logical  to  expect  this,  as  the  further  the 
product  is  away  from  the  sorbite  end  point,  the  greater 
the  instability,  and  hence  the  more  rapid  the  tempering. 
Likewise  a  steel  with  a  higher  initial  hardness  obtained 
by  a  more  effective  quenching  agent  will  temper  more 
rapidly  than  if  the  initial  hardness  were  lower,  due  to 
slower  quenching.    Internal  quenching  strains  are  high 
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in  the  tool  steels,  due  to  tlie  liigher  earbou  couteut,  aud, 
as  in  case  carbonized  work,  part  of  the  woi'k  of  tem- 
pering is  relieving  the  strains. 

A  great  deal  has  been  said  and  written  about  the 
reliabilit}'  of  temper  colors.  Tables  showing  the  rela- 
tionship between  temper  colors  and  temperature  are  to 
be  found  in  handbooks  and  most  of  tlie  texts.  One  of 
the  more  recently  compiled  tables  gives  one  series  of 
temperatures  for  tlie  corresponding  colors,  for  a  time 
of  eight  minutes  in  tlie  furnace,  and  a  series  90  deg.  F. 
to  200  deg.  F.  lower  for  a  time  of  one  lioixr.  The  longer 
time  at  the  lower  temj^erature  is  recommended.  This 
table  is  more  nearlj''  correct,  as  scale  colors  should  be 
taken  as  a  measure  of  degree  of  tempering,  and  not  as 
a  temperature  indicator.  The  only  question  is,  does  a 
certain  temper  color  always  indicate  the  same  degree 
of  tempering.  Tool  hardeners  still  use  the  scale  colors 
with  very  good  results.  For  the  best  work,  and  for  con- 
tinually uniform  results,  accurate  temperature  control, 
and  regulation  of  time  at  exposure  to  those  tempera- 
tures, is  I  believe,  the  better. 

There  are  several  very  interesting  questions  that  sug- 
gest themselves,  and  which  could  be  profitably  studied. 
One  is,  the  effect,  in  general,  on  tempering,  of  the  vari- 
ous alloying  elements.  Aaiother  is  the  best  methods  of 
testing  or  inspecting  the  different  classes  of  work.  A 
third  is  the  relation  between  the  Brinell  or  seleroscope 
readings,  and  the  tensile  or  torsional  properties. 

I  think  you  will  agree  with  me  that  tempering  pre- 
sents no  especial  problems  to  the  man  in  charge.  Im- 
provement in  present  methods  lies  largely  in  standard- 
izing of  the  treatments  and  better  temperature  control. 
It  would  be  ideal  if  a  quenching  medium  could  be  ob- 
tained for  the  hardening  operation,  that  would  leave  the 
steel  with  the  austenite  to  sorbite  transformation  car- 
ried to  the  precise  required  point,  thus  doing  away  with 
tempering  altogether.  However,  our  present  practice 
of  using  a  too  effective  quenching  medium,  and  obtain- 
ing the  desired  result  by  tempering,  presents  fewer  dif- 
ficulties, since  the  changes  take  place  at  sufficiently 
low  temperatures  to  admit  of  far  more  exact  control. 


Ingersoll,  Ont. 

A  by-law  was  passed  in  Ingersol  on  January  17th 
providing  special  gratiiities  to  The  Nicholson  File  Co., 
of  Port  Hope,  and  The  Bissel  Mfg.  Co.  of  Flora,  to  in- 
duce them  to  move  their  respective  plants  to  Ingersol. 
The  two  companies  will  share  the  old  buildings  of  The 
Noxon  Co.,  who  have  been  out  of  business  for  some  time. 
The  buildings  are  large  and  well  adapted  for  the  pur- 
pose proposed.  Local  capital  is  largely  interested  in 
l)ringing  the  concerns  to  Ingersol. 

The  -lohn  Morrow  Screw  &  Nut  Co.  have  made  large 
additions  to  their  main  factory,  and  will  erect  further 
extensions  in  the  spring.  The  new  buildings  are  of  re- 
inforced concrete  and  brick  construction.  The  Frid 
Con.struction  Co.  of  Hamilton  are  contractors  for  this 
work  and  also  for  the  repairs  and  alterations  to  the  old 
Xoxnn  buildings. 

The  town  of  Ingersol  is  making  a  very  strong  bid  for 
new  manufacturing  concerns,  and  apparently  very  suc- 
ee.ssfnlly,  for  it  is  getting  to  be  a  very  busy  little  place. 
There  has  been  considerable  talk  of  a  rolling  mill,  but  it 
is  felt  that  present  conditions,  both  local  and  general, 
would  hardly  warrant  the  outlay. 


Welland,  Ont. 

The  Canadian  Steel  Foundries  Co.  have  closed  down 
five  of  their  open  hearth  furnaces,  and  are  only  operat- 


ing one.  They  have  a  good  otock  oi  ingots  on  hand  for 
their  rolling  mill  work,  which  also  has  been  very  quiet 
of  late.  This  firm  makes  a  specialty  of  steel  castings, 
particularly  for  car  building. 

The  Page-Hersey  Co.,  manufacturers  of  pipe,  etc., 
are  running  fairly  steadily,  but  most  of  the  other  steel 
industries  in  the  city  are  rather  quiet.  A  number  of 
men  have  been  laid  off  and  others  are  not  working 
full  time. 

The  War- Weasel,  a  steel  boat,  252  feet  long,  built  by 
the  Shipbuilding  Co.  here,  and  launched  last  fall  in  the 
hope  of  getting  it  to  Montreal  before  the  winter,  was 
delayed  by  a  little  trouble  with  the  machinery,  and  it 
was  found  necessary  for  it  to  winter  here. 

The  Dillon  Crucible  Alloy  Co.  commenced  opera- 
tions in  Welland  about  the  beginning  of  the  year.  They 
are  at  present  engaged  in  the  manufacture  of  Tool 
Steel.  The  plant  contains  a  furnace  building  with  one 
crucible  furnace  making  ingots.  A  building  for  forging 
the  ing-ots,  a  boiler  house,  a  producer  building  with  two 
gas  producers  and  a  large  brick  building  used  for  store 
room  and  office.  The  mill  buildings  were  erected  by 
The  Standard  Steel  Construction  Co.,  of  Port  Robin- 
son. 


Brantford,  Ont. 

Kerr  &  Goodwins  have  erected  a  fine  new  factory 
building  in  Brantford  W.  The  building  was  intended 
for  American  Munition  Orders,  but  as  these  have  been 
cancelled,  it  is  uncertain  what  will  be  done  with  the 
building.  The  firm  need  a  new  building  for  their  other 
work,  and  they  may  move  into  this  one. 

"Motor  Tracks  Ltd."  had  just  completed  an  exceed- 
ingly fine  new  shop  when  the  munitions  orders  were 
cancelled.  This  building  is  now  lying  idle  until  oper- 
ations can  be  begun  on  a  permanent  line  of  work. 


General  Notes,  Ontario. 

The  Iron  and  Steel  industry  generally  over  South- 
ern Ontario  is  exceedingly  quiet.  Scarcely  any  sales 
are  being  made  and  prices  have  come  away  down.  The 
attitude  on  the  part  o"f  most  seems  to  be  "Watchful 
Waiting,'.'  to  see  what  the  next  man  is  going  to  do. 
Under  these  conditions  it  is  gratifying  to  see  the  Gov- 
ernment going  ahead  with  any  work  that  it  can  contract 
for.  Several  good-sized  steel  highway  spans  have  been 
let  this  month.  We  understand  that  work  on 
the  Welland  Canal  is  to  go  right  ahead.  Esti- 
mates are  being  prepared  for  a  new  grain 
elevator  at  Port  Colborne.  Large  Harbor  im- 
provements are  being  planned  for  Hamilton.  New 
post  offices  are  expected  for  Hamilton  and  London. 
Large  additions  have  been  planned  for  the  Western 
University,  London,  and  other  work  is  expected  before 
long,  so  that  the  smaller  manufacturer  and  the  public 
generally  are  likely  to  gain  confidence  in  present  con- 
ditions and  the  prices  of  building  material  generally. 

The  open  hearth  production  of  the  countiy  has  in- 
creased enormously  during  the  war  period,  and  we  need 
not  be  surprised  if  the  production  must  now  be  re- 
duced. It  is  to  be  hoped,  however,  with  the  installa- 
tion of  other  types  of  mills,  that  it  will  not  be  long  be- 
fore this  extra  capacity  will  be  employed  on  peace 
lines.  Structura  Ishops  are  quiet  at  present,  but  as 
l)ridge  and  building  work  has  been  almost  entirely 
neglected  for  the  last  four  or  five  years,  it  will  not  be 
suri)rising  to  see  these  plants  soon  ranning  full  again 
before  very  long. 
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HAMILTON  NOTES. 

TliP  Steel  Co.  of  ('anada  lias  now  <^ot  l)otli  units  of 
tlieir  new  Coke  Oven.s  in  operation.  These  eomprise 
eighty  oven.s  ip  all,  and  the  coke  is  said  to  be  excellent. 

Mr.  J.  L.  ('anipl)ell.  who  for  lon<?  has  been  superin- 
tendent of  the  Dry  Air  Plant  of  The  Steel  Co.  of  Can- 
ada, passed  away  at  the  befrinnin<r  of  this  month  after 
an  illness  of  some  weeks.  Mr.  Campbell  was  a  native  of 
Scotland  and  was  trained  in  the  British  Xavy.  His 
ability  as  a  meehanical  enojineer  was  remarkable,  and 
he  will  be  very  mueh  missed  by  the  Steel  Company. 
Deepest  sympathy  is  felt  for  Mrs.  Campbell  and  his  two 
little  children. 

Mr.  rFank  E.  Iireekeiirid<re,  Sales  Manaf^er  for  the 
International  Ilarvestei-  Co.,  Ltd.,  passed  away  on  Jan. 
17th  from  comi)lications  caused  by  Spanish  influenza. 
Mr.  Breckenridge  was,  for  several  years,  manager  of 
The  MeCormack  Harvesting  Machine  Company.  For 
five  years  he  was  manager  of  the  Ottawa  Branch  Com- 
j)any  of  The  International  Harvester  Company,  and  has 
since  been  in  charge  of  flie  sales  business  of  the  Harvest- 
er ('ompany.  Mr.  Breckenridge  leaves  a  widow,  a  son 
who  is  in  the  United  States  Army,  and  one  daughter. 

Dominion  P^undries  &  Steel  Co.  have  taken  over  the 
buildings  lately  vacated  by  The  National  Abrasive  Co. 
and  are  moving  them  to  the  east  end  of  their  Foundry 
l^)uilding. 

The  Canadian  ('artridge  Co.  have  closed  down  almost 
comi)letely  for  a  tiiue,  until  they  can  get ,  adjusted  to 
normal  conditiorLS.  They  have  commenced  work  on  a 
new  line,  tliat  of  making  steel  barrels,  but  this  only 
occupies  a  small  part  of  the  plant. 

The  International  Harvester  Co.  has  officially  taken 
over  The  Oliver  Chilled  Plow  Works.  The  two  com- 
panies adjoin  each  other  on  the  bay  front  and  for 
long  have  l)een  working  together,  so  that  the  amalgama- 
tion will  not  seriously  affect  the  operation  of  either 
company,  nor  did  it  come  as  any  great  surprise  to  those 
interested  in  the  concerns.  Mr.  Biggart  is  manager  of 
tlie  Hamilton  Branch  of  the  Harvester  Co.,  and  he  states 
that  a  new  name  will  soon  be  announced  for  the  com- 
bined companies. 


OBrTUARY. 

Julius  E.  Waterous,  one  of  the  founders  of  the  Water- 
ous  Engine  Works  at  Brantford,  Ont.,  passed  away  last 
Sat\irday  at  the  age  of  75.  Mr.  Waterous  wrs  vice-pre- 
sident of  the  company.  He  took  an  active  part  in  the 
early  develo])ment  of  Western  Ontario  municipalities 
by  the  installation  of  waterworks,  which  was  a  specialty 
of  the  Waterous  company  in  its  earlier  career.  Mi". 
Waterous  is  survived  by  two  sons  who  arrived  home 
from  France  only  a  fcAv  days  before  his  death,  by  a 
widow  and  by  three  brothers,  two  of  whom  are  connect- 
ed with  the  firm  in  Brantford,  and  one  of  whom  is  a 
prominent  maiuifacturer  in  St.  Paul. 


W.  S.  Harvey,  until  recently  construction  engineer 
for  Leaside  Munitions,  Ltd.,  has  been  ai)i)ointed  en- 
gineer of  sewers,  Toronto  Harbor  Commission.  ITnder 
the  direction  of  George  Clark,  designing  engineer  to 
the  Commission,  Mr.  Harvey  will  preyiare  plans  for  the 
drainage  of  the  Ashbridge's  Bay  Industrial  Area  and 
for  the  extensions  to  the  city's  main  sewer  outlets  be- 
yond the  fill  along  the  waterfront.  Dr.  Harvey  spent 
several  years  in  the  .sewer  section  of  the  Department  of 
Works,  Toronto,  and  was  formerly  assistant  city  en- 
gineer of  Lethbridge,  Alta. 
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Industrial  Research  vs.  Politics 

Principal  Bruce  Taylor  of  Queen's  Univarsity  opposes 
Professor  MacaUum's  proposal  to  Centralize 
Research  Work  at  Ottawa. 

FEAUS  P(JLIT1(JAL  PATKOXAGE. 

Speaking  on  the  subject  of  industrial  research  at  an 
informal  dinner  of  members  of  the  Canadian  Manu- 
facturers' Association  at  Toronto,  Principal  Bruce 
Taylor  of  Queen's  University,  Kingston,  warned  his 
hearers  of  the  danger  of  allowing  any  institution 
established  for  the  carrying  out  of  research  work  for 
industrial  purposes  coming  under  the  influence  of  party 
politics. 

The  warning  was  given  as  apropos  to  an  explanation 
of  the  pi'oposal  of  the  Dominion  Government  to  erect 
and  partially  support  laboratories  at  Ottawa  for  this 
work.  As  opposed  to  centralizing  research  work  in 
any  one  place,  Dr.  Taylor  favored  making  use  of  what 
facilities  have  already  been  developed  in  the  various 
Universities  throughout  the  country,  which  might  be 
further  developed  by  the  financial  backing  of  the 
Mianufacturers  themselves. 

Inventors  Must  Have  Laiaure. 

Any  plan  to  establish  rtjsearch  laboratories,  he  said, 
must  be  approached  in  a  broad-minded  way.  The  in- 
dustries fostering  and  backing  .such  a  scheme  must 
realize  that  they  could  not  always  expect  results  that 
would  have  a  direct  bearing  upon  their  businesses. 
If  the  plan  was  to  be  a  success  the  experimental  work 
must  be  done  by  men  with  vision,  who  should  be  given 
leisure  to  dream  and  potter  and  trifle :  to  dally  with 
this  scientific  clue  and  that;  to  go  quietly  forward 
with  their  work  unhampered  by  interruptions. 

In  support  of  this  Dr.  Taylor  cited  a  number  of  re- 
volutionary inventions  which  had  been  the  outcome  of 
accident  and  experiments  directed  in  other  directions, 
displaying  a  wide  knowledge  of  a  number  of  branches 
of  science. 

The  logical  place  to  look  for  such  men,  he  held,  was 
in  the  Universities,  and  particularly  in  Universities 
where  research  work  was  encouraged,  and,  he  added, 
colleges  that  did  not  foster  the  spirit  for  research  soon 
lost  their  virility  and  usefulness  in  the  community. 
Universities  had  two  functions:  to  teach  and  to  carry 
forward  the  acquirement  of  scientific  knowledge  by 
exjxu'imentation.  In  the  departments  of  arts  and  ap- 
plied sciences,  teaching  was  the  main  requisite,  but  in 
economics  and  siudi  studies  as  mining,  research  work 
was  the  chief  requirement,  and  it  was  through  watch- 
ing scientists  at  their  experiments  that  the  students 
gainiil  the  greatest  good. 

Praise  for  Prof.  Macallum. 

Prof.  Macallum.  said  Dr.  Taylor,  had  proposed  to 
centralize  this  work  in  Ottawa,  and  by  siibsidies  to 
the  T^niversity  of  Toronto,  McGill  and  a  French  Col- 
lege in  ^Montreal,  by  means  of  Government  aid.  In 
this  he  foresaw  the  chance  of  the  political  element 
entering,  ami  unless  great  care  was  taken,  getting  con- 
trol. Once  one  gets  into  the  political  swim  in  Can- 
ada, he  said,  it  is  extremely  difficult  to  get  good  work. 
He  admitted  that  so  long  as  the  institute  was  in  the 
hands  of  Prof.  Macallum  and  his  associates,  it  would 
be  used  for  the  purposes  for  which  the  manufacturers 
(Continued  on  page  39\ 
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would  back  it,  but  unless  the  industrial  interests  got  a 
firm  grip  upon  it,  he  feared  the  control  would  fall  into 
the  hands  of  political  patronage  within  a  few  years. 

The  doctor  believed  that  the  industries  should  range 
themselves  in  groups  of  kindred  interests,  and  take 
their  manufacturing  troubles  to  the  universities  for 
solution.  At  his  own  college,  he  explained,  many 
excellent  i"^sults  had  been  obtained  for  outside  in- 
terests, who  had  paid  freely  and  gratefully  for  the 
help  they  obtained.  One  large  firm,  he  said,  had  en- 
tered into  a  business  arrangement  with  his  university, 
whereb.y  it  agreed  to  pay  $15,000^a  year  and  not  more 
than  $25,000  a  year  for  a  period  of  five  years,  for  a  se- 
ries of  experiments  in  metallurgy.  He  believed  that 
this  plan  might  be  extended  to  other  colleges  with 
profitable  results  to  both  parties. 


The  Electric  Fvirnace  Company,  Alliance,  Ohio,  has 
just  closed  a  contract  with  the  Standard  Roller  Bearing 
Company,  of  Philadelphia  for  190  K.W.  Continuous, 
Automatic,  Heat-Treating  Equipment. 

The  set  consists  of  one  150  B.W.  electric  furnace  for 
hardening  and  one  40  K.W.  electric-heated  oil  drawing 
bath. 

Material,  which  consists  of  alloy  steel  balls  and  ball 
races,  is  automatically  handled  throujch  the  furnaces, 
quench,  a'ld  drawing  baths,  in  metal  baskets. 
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GET  TO  WORK. 

This  ia  the  advice  of  Judge  Gary,  who  anticipates  no 
Depression  in  the  Steel  Trade. 

Buildiiig  of  roadways,  reconstruction  of  railroads 
throughout  the  country  and  all  other  public  improve- 
ments contemplated  by  the  government  should  be  be- 
gun at  once,  in  the  opinion  of  Judge  Elbert  H.  Gary, 
chairman  of  the  board  of  directors  of  the  United  States 
Steel  Corporation. 

Judge  Gary  deprecates  any  suggestion  that  the 
country  is  facing  a  serious  unemployment  problem. 
On  the  other  hand,  the  country  is  on  sucha  prosper- 
ous basis,  that  it  does  not  need  any  "booming",  he 
says. 

"Why  should  there  be  any  talk  about  unemploy- 
ment?" said  Judge  Gary.  "The  country  never  was 
more  in  need  of  its  workers  than  it  is  now,  and  it  will 
use  all  the  workers  it  can  get.  I  don't  think  there  is 
going  to  be  any  permanent  or  menacing  unemployment 
problem. 

"Our  country  has  never  been  as  prosperous  as  it  is 
now.  We  have  resources  of  fifteen  billion  of  dollars 
annually  coming  out  of  the  ground — more  than  we 
ever  had  before ;  we  have  more  than  sixteen  billions  of 
cash  in  our  banks ;  we  are  a  creditor  nation  to  the  ex- 
tent of  fifteen  billions  or  more,  and  our  per  capita 
wealth  has  jumped  up  to  .$56,  as  compared  to  $35  be- 
fore the  war.  We  are  in  an  era  of  prosperity  hitherto 
undreamed  of. 

' '  What  we  need  is  simply  to  get  to  work  and  not  talk 
about  unemployment.  Psychology  has  a  good  deal  to 
do  with  it.  Pessimistic  talk  will  do  more  to  bring 
abount  unemployment  than  it  will  do  to  prevent  it. 

"But  there  isn't  going  to  be  any.  Our  men  who 
have  been  fighting  abroad  will  be  taken  back  into  in- 
dustry just  about  as  fast  as  the  yreturn.  Of  course, 
there  may  be  a  little  talk  and  there  about  a  few  not  be- 
ing able  to  find  unemployment,  but  this  will  not  be 
serious." 

"Do  you  think  the  business  men  of  the  country 
should  begin  doing  business  on  a  large  scale,  so  as  to 
tide  over  any  period  of  depression,  as  suggested  by 
Secretary  of  Labor  Wilson",  Judge  Gary  was  asked. 

"We  don't  need  any  booming",  he  replied.  "Busi- 
ness will  take  care  of  itself.  This  time  of  the  year  is 
always  cleaning  up  time.  It  is  not  necessary  for  in- 
dustry to  do  more  than  the  demand  requires.  Business 
is  going  to  boom  itself  without  any  help  from  anybody. 
There  is  no  doubt  about  that. 

"I  do  believe  that  all  the  public  improvements  that 
have  to  be  done  should  be  done  now.  Men  should  be 
at  work  all  this  winter  on  the  roads  that  are  to  be 
built  in  the  Southern  states.  The  government  should 
begin  the  great  i;econstruction  necessary  on  the  rail- 
roads of  the  country,  and  wherever  tnere  is  public 
work  to  be  done  it  should  be  done  without  delay. 

"As  for  the  steel  industry,  we  are  not  thinking  of 
any  depression.  We  had  a  great  many  men  in  the 
war,  and  we  are  taking  them  back  as  fast  as  they  re- 
turn." 

Judge  Gary's  attention  was  called  to  a  report  that 
Theodore  P.  Shonts,  in  order  to  reduce  the  number  of 
unemployed  in  New  York,  had  agreed  to  employ  1,000 
men  in  cleaning  up  and  painting  the  subway  and 
elevated  stations. 

"That  is  the  sort  of  thing  to  do",  said  Judge  Gary. 
"If  everybody  did  what  is  to  be  done  there  wouldn't 
be  enough  men  to  do  the  work." 
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ELECTRIC  SMELTING  OF  IRON  ORES  IN 
CANADA. 

In  our  last  nuiiiber  we  printed  the  condensed  sum- 
mary of  Dr.  Stansfield's  recent  report  on  this  subject. 
The  detaik'd  int'orniation  and  discussion  on  which  this 
report  was  based  are  contained  in  a  series  of  chapters 
or  appendices,  and  while  these  may  be  of  less  interest 
to  the  general  reader,  they  cannot  fail  to  be  of  value 
to  those  who  are  making  a  closer  study  of  electric  smelt- 
ing, or  who  are  interested  in  tlie  industrial  development 
of  the  coastal  regions  of  British  Columbia.  We  print 
in  this  issue  Appendix  L,  which  deals  with  the  market 
for  iron  and  steel  in  British  Columbia,  and  Appendix 
II.,  which  contains  an  account  of  the  supplies  of  iron 
ores  in  that  province. 


CHEMICALLY   RE-ACTIVE  ALLOYS. 

With  tlie  end  of  the  war  we  find  a  number  of  markets 
closed  and  many  industries  of  recent  origin  are  threat- 
ened with  extinction.  One  of  these  is  the  production  of 
magnesium,  wiiich  was  undertaken  early  in  the  war,  the 
usual  supply  from  Germany  having  been  cut  off. 

Magnesium  was  needed  in  the  war  chiefly  for  flash- 
lights and  similar  pyrotechnic  displays,  and  the  ordin- 
ary peace  consumption  for  photographic  purposes,  in 
Canada,  will  not  require  a  tithe  of  the  production  of  this 
metal  that  has  been  altainetl^at  Shawinigan  Falls.  The 
manufacturers  have  not  been  idle,  however,  and  have 
carried  on  investigations  to  find  other  large-scale  uses 
of  this  metal ;  something  has  been  found  in  regard  to  its 
use  in  alloys  and  for  de-oxidising  purposes,  but  we  un- 
derstand that  the  factory  is  temporarily  shut  down  be- 
cause of  the  restricted  market. 

In  view  of  the  situation,  great  interest  attaches  to  some 
recent  discoveries  described  in  this  issue.  It  has  been 
found  that  alloys  of  magnesium  and  lead  are  peculiarly 
active  in  a  chemical  sense;  some  of  these  will  absorb 
oxygen  from  a  moist  atmosphere,  falling  into  a  powder 
at  the  same  time,  and  this  alloy  can  be  used  for  remov- 
ing oxygen  from  any  gas  atmosphere.  Other  alloys  have 
the  power  of  liberating  hydrogen  from  water,  and  this 
property  can  be  used  conveniently  for  the  inflation  of 
balloons  and  for  similar  purposes.  Discoveries  of  this 
kind  will  no  doubt  be  made  from  time  to  time,  and 
magnesium  may  yet  find  a  wide  market  under  peace 
conditions. 


CANADIAN  MINING  INSTITUTE. 

The  annual  meeting  of  this  Institute  was  held  in 
Montreal  from  the  :)t\\  to  the  7th  of  March,  and  will  long 
be  remembered  by  those  who  were  able  to  attend  the 
meetings  and  tlio  social  functions.  The  latter  were  no 
doubt  regarded  with  special  interest  by  many  as  being 
the  first  in  four  years  at  which  festivity  could  be  right- 
ly indulged  in,  and  also  the  last  at  which  the  flowing 
bowl  would  be  available  as  an  aid  to  conviviality.  The 
meetings  for  discussion  were  memorable,  because  of  the 


very  serious  consideration  that  is  now  being  given  to 
turning  the  activities  of  war  into  the  pursuits  of  peace, 
and  in  meeting  the  weighty  problems  in  regard  to  in- 
dustry that  are  presented  at  this  time. 

Stated  generally,  the  members  of  the  Institute  had 
their  attention  directed  to  accelerating  the  development 
of  the  Mining  and  Metallurgical  industries,  in  order  that 
these  may  do  their  share  in  carrying  the  heavy  finan- 
cial burdens  that  have  been  laid  on  Canada  in  conse- 
quence of  the  war.  It  was  pointed  out  in  the  discus- 
sions that  scientific  research  must  be  carried  on  more 
thoroughly  and  on  a  larger  scale  than  in  the  past  in 
order  to  assist  these  industries ;  and  that,  in  conjunction 
with  such  research,  the  practical  application  of  new  pro- 
cesses must  be  carried  on  ^  apace.  Canada  has  a  very 
heavy  financial  burden  to  carry,  and  it  is  only  by  im- 
provements in  the  technical  processes,  and  by  their  de- 
velopment on  an  increasing  scale,  that  the  burden  can 
be  borne. 

It  was  also  pointed  out  that  these  industries  are  de- 
pendent on  the  assistance  of  labour,  and  that  more  seri- 
ous attention  would  have  to  be  paid  to  the  position  of 
workers  in  our  industrial  establishments.  Satisfactory 
]jr ogress  could  not  be  attained  unless  an  understanding 
could  be  reached  between  labour  and  management,  and 
unless  an  equitable  policy  could  be  laid  down  and  car- 
ried into  effect. 

Co-operation  between  nations  will  also  help  to  solve 
our  common  problems ;  one  day  of  the  meeting  was  en- 
titled the  "American  Institute  Day"  and  was  largely 
devoted  to  a  consideration  of  this  subject,  and  to  dis- 
cussions with  delegates  from  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

The  following  are  a  few  of  the  papers  dealing  with 
general  topics  of  this  nature: — 

Joint  discussion  with  American  Institute  of  Mining 
Engineers  on  "Principles  of  Mine  Taxation";  intro- 
duced by  Mr.  R.  C.  Allen  and  Mr.  T.  W.  Gibson. 

Address  on  ' '  Industrial  Co-operation, ' '  by  Mr.  W.  R. 
Ingalls. 

Address  on  "The  Re-Adjustment  of  Industry  with 
special  reference  to  Mining, ' '  by  Sir  John  Willison. 

Discussions  were  held  with  regard  to  "A  Uniform 
Mining  Law  for  North  America"  and  "International 
Co-operation  in  Mining. " ' 

Amongst  the  technical  papers  dealing  with  Metallurgy 
and  :Mining  may  be  mentioned  "Some  Equipment  of^a 
Modern  Copper  Smelter,"  by  Mr.  E.  J.  Carlyle. 

"The  Application  of  Pulverized  Fuel  in  Blast  Fur- 
naces." by  Messrs.  E.  P.  Mathewson  and  W.  L.  Wother- 
spoon. 

"Electric  Smelting  with  Special  Reference  to  Cana- 
dian Conditions,"  by  Mr.  Robert  M.  Keeney. 

"Titaniferous  Iron  Ores,"  by  Dr.  Y.  L.  Goodwin. 

"Iron  Deposits  on  the  Belcher  Islands,  Hudson  Bav  " 
by  Dr.  E.  S.  Moore.  ^' 

"Internal  Corrosion  of  Wire  Cables  and  a  suggested 
method  for  its  detection,"  by  Mr.  W.  Fleet  Robertson. 


IKON  AN'l)  STKKL  OK  (  AN'ADA 


l''ucls  'I'licir  I'scs,  I'rodiict  hhi,  (  oiiMimi)! ion 
and  Sou?-c('s  in  ( '{infidfi. * '  by  Mr.  1-5.  K.  Ilnniicl. 

"Rational  Tso  of  Coal  for  Power  and  Heat.  "  liy  Mi-. 
.Toliii  Blizzard. 

Anioii<r.st  the  subjects  hroujilit  forward  for  special  dis- 
cussion may  he  mentioned  tlie  ))roi)osal  hy  Dr.  Stans- 
field  to  cliaii^'c  tlie  name  of  the  institute  to  tlie  "('au- 
adian  Institute  of  Miniufr  and  Metallurtry/'  this  chaii«re 
boiiip  pro|)osed  in  reco<rnition  of  the  increasin<r  import- 
ance of  metallur<ry  in  the  Canadian  mineral  industries. 
The  constitution  and  activities  of  the  Advi.sory  Coun- 
cil for  Scientific  and  liulustrial  Research  were  also 
described  5it  leiifith  by  the  chairman.  Dr.  A.  B.  Macal- 
lum  and  were  discussed  very  fully  in  a  subsefpient  se.s- 
sion.  Some  of  tho.se  wlio  took  part  in  the  discussion 
feared  that  the  Research  Council  were  extending::  their 
activities  too  widely  and  were  encroaching:  on  the  pro- 
vinces of  other  research  In.stitutes  such  as  the  Mines 
Branch  at  Ottawa,  and  some  of  the  Universities.  What- 
ever be  the  result  of  this  enrpiiry  there  can  be  no  doid)t 
that  scientific  research  must  be  cncoura<'ed  atul  assisted 
in  every  way  possible,  and  that  the  Advisory  Council 
has  made  a  be<rinnin<:-  in  this  direction. 


PROPOSED  CHANGE  IN  THE  NAME  OF  THE 
CANADIAN  MINING  INSTITUTE. 

Sif^nificant  of  the  times  is  the  election  of  Mr.  I).  H. 
McDoup-all,  President  of  the  Nova  Scotia  Steel  &  Coal 
('Ompany  to  the  Presidency  of  the  Canadian  Mining  In- 
stitute, for  Mr.  McDouoall  is  not  only  representative  of 
the  mining  industry  by  reason  of  his  connection  with 
the  coal  mines  in  Cape  Breton  and  the  iron  ore  mines 
at  Wabana,  but  he  is  the  directing  head  of  a  large  steel 
irulustry. 

The  recent  meeting  of  the  Amei-ican  Institute  of 
Mining  Engineers  was  remarkable  for  the  large  number 
of  papers  presented  dealing  with  the  iron  and  steel 
industries,  and  quite  recently  that  body  has  changed 
its  name  to  tlic  "American  Institute  of  Mining  aiul 
Metallurgy. 

A  proposal  was  put  foi'vvard  by  Dr.  Stansfield — the 
Secretary  of  the  Iron  &  .Steel  Section  of  the  Canadian 
Mining  Institute — at  the  I'ccent  Annual  Meeting  of  the 
C.  M.  I.  that  the  Institute  shoidd  clmnge  its  name  to 
"The  Canadian  Institute  of  Mining  &  Metallurgy."  The 
proposal  is  being  submitted  to  a  letter  ballot  of  the 
members.  In  the  discussion  which  took  place  upon  Dr. 
Stansfield 's  motion  it  Avas  argued  by  those  who  were  not 
in  favor  of  changing  the  old  name  that  tlie  word  "min- 
ing" was  all  comprehensive  and  included  all  the  out- 
growths of  mining.  That  may  l)(>  the  case,  but  the  very 
formation  of  an  Iron  &  Steel  Section  of  the  Institute  is 
in  itself  recognition  of  the  important  place  now  occu- 
pied by  the  metallurgist.  Formerly  the  metallurgist 
was  called  in  to  the  aid  of  the  miner,  but  today  many 
latent  mining  propositions  await  the  call  of  the  ni(>tal- 
lurgist  who  shall  annou.nce  the  perfection  of  new  pro- 
ces,ses  that  will  render  possible  of  profitable  commercial 
operation  deposits  of  mineral  which  are  today  unde- 
veloped because  of  their  leanness  of  tlic  i)resence  of 
objectionable  elements. 

Dr.  Stansfield  "s  proposal  connotes  a  far-sighted  ap- 
prehension of  the  part  that  the  metallurgist  is  about  to 
play  as  the  ally  of  the  mining  iiulustry.  It  is  going  to 
be  necessary  for  the  Canadian  Mining  Institute  to  make 
it  very  clear  to  the  metallurgist  that  he  is  not  only  a  wel- 
come, hut  a  much  desired  member  of  the  Institute, 
otherwise  tlie  groAving  self-consciousness  of  his  increas- 


ing usefulness  in  industry  may  Itring  al)out  a  cleavajre 
that  is  the  last  thing  to  Ik-  desired.  Miners  and  metal- 
lurgists must  keep  together  if  they  are  to  understand 
each  others"  problems  and  mutually  help  one  another. 
A  striking  instance  of  what  may  haj)pen  if  divergent 
aims  are  pursued  is  today  afforded  by  the  evide?iee  that 
is  being  taken  I)cfore  the  Royal  Commission  coal  miners' 
wages  now  sitting  in  England.  The  identity  of  fhf  in- 
terests of  the  coal  miners  anrl  the  steel  maker  is  being 
painfully  demonstrated  by  the  statement  of  resj)onsible 
directors  of  steel  enterprises  that  unless  the  cost  of 
coal  can  be  prevented  from  reaching  an  undue  figure 
it  will  be  necessary  for  the  steel  manufacturers  to  move 
their  operatioiis  to  Sweden  or  the  I'nited  States. 

It  may  be  quite  true  from  the  stanflpoint  of  the  min- 
ing engineer  that  the  word  "mining"  is  all  inclusive, 
a  term  that  Alice  in  Wonderland  would  call  a  '"port- 
manteau word,"  but  the  metallurgist  may  not  neces.sar- 
ily  feel  that  way.  If  his  profession  is  distinctly  named 
ill  the  title  of  the  Canadian  .Mining  Institute  there  could 
be  no  (piestion  of  the  metallurgist's  welcome  and  import- 
ant status  in  the  Institute. 

The  intimate  manner  in  which  the  miner  and  the 
metallurgist  are  connected  is  well  illustrated  in  the  com- 
position of  the  membership  of  the  Mining  Society  of 
Nova  Scotia,  which  is  now  an  integral  part  of  the  Can- 
adian Mining  Institute.  The  activities  of  the  coal  miner, 
the  iron  ore  mitier.  the  quarrvman,  and  the  steel-maker 
are  so  inextricably  connected  that  one  would  imagine 
they  had  a  great  deal  in  common.  As  ti  matter  of  fact 
they  have  in  actual  practice  very  little  in  common,  and 
know  surprisingly  little  about  each  others'  daily  busi- 
ness— too  little  indeed.  Nothing  has  brought  these  men 
together  so  felicitously  and  brought  them  to  recognise 
each  others"  inter-dependence  and  connection  as  the 
Annual  Meetings  of  the  Mining  Society  and  exchange 
visits  between  collieries  and  .steel-works.  It  has  for  a 
long  time  been  apparent  in  Nova  Scotia  that  the  Mining 
Society  was  partly  a  mining  and  partly  a  metallurgical 
association,  and  there  is  no  doubt  that  a  proposal  to 
recognize  this  fact  in  the  name  of  the  larger  body,  the 
C.  M.  I.,  will  be  very  well  received  in  Nova  Scotia — and 
after  all  it  is  the  natural  outcome  of  the  formation  of 
the  Iron  &  Steel  Section  of  the  Institute. 

Perhaps  there  is  not  much  in  a  name,  nor  will  the 
ciianging  of  the  title  of  the  C.M.I,  effect  any  radical 
change  in  the  development  of  the  Institute  or  the  feel- 
ings of  its  members  one  to  the  other,  but  what  is  pleas- 
ing, and  significant  of  the  virility  of  the  Institute,  is 
the  recognition  through  Dr.  Stansfield  "s  motion  of  the 
value  to  its  councils  of  the  metallurgist,  and  the  desire 
thereby  expres.scd  that  we  should  retain  and  strengthen 
this  outgrowth  of  the  miner's  art.  even  if  it  involves  a 
change  in  name. 

The  term  metallurgist  is  not  usually  considered  to  in- 
clude manufacturing  iirocesses.  It  is  more  properly  and 
particularly  applied  to  tho.se  processes  of  refinement  of 
metals,  and  smelting  down  of  ores  which  are  usually  in- 
cluded in  the  activities  of  a  mining  company.  In  the 
nicety  and  perfection  of  these  processes  was  the  genesis 
of  many  successful  mining  operations,  a  point  that  it  is 
not  necessary  to  labor. 

It  would  be  a  graceful  recognition  of  the  delit  the 
mining  industry  owes  to  the  metallurgist — and  that 
word,  be  it  reinarked.  is  also  fairly  comprehensive — if 
Dr.  Stansfield "s  pi*oposal  were  adopted,  and,  in  the 
opinion  of  many,  it  would  strengthen  the  hold  of  the 
Canadian  Mining  Institute  upon  the  complex  and  varied 
industry  it  claims,  and  rightly  claims,  to  represent. 
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FURNACE  REFRACTORIES. 

Ill  aiKithiT  |)()fri()ii  of  this  issue  \vc  print  Messrs.  Mc- 
Dowell and  Howe's  report  of  theii-  i'Xi)eriiuents  upon 
i)asie  Kefractories  for  the  Open  Hearth,  aiul  we  con- 
',n'atiilate  thr  anthors  upon  their  efforts  to  establish 
j-elial)le  data  on  this  important  subject.  When  it  be- 
eaiiie  no  lonjrer  possible  to  .secure  Austrian  and  Grecian 
ina<rnesite.  attention  was  automatically  turned  to  the 
possibility  of  obtainiiiiz'  sii|)j)lies  fi-oni  the  Hnited  States 
and  Canada.  Tlie  lar^^est  American  deposits  are  those 
of  California  and  development  of  tlu'se  has  been  takin<r 
place  for  some  years,  hut  thi'  iirodud  was  largely 
absorbed  by  paper  mills.  j)iioi'  to  the  wai'.  In  Canada 
three  companies  have  been  operating  in  Arg'enteuil 
County.  Quebec,  and  like  the  American,  until  recently 
the  i)ro(luct  was  mostly  used  for  other  than  I'efractory 
purpo.ses.  Of  all  the  basic  and  neuti-al  refractories 
those  containin<r  matrnesia  ai-c  the  most  important. 
Rankinjr  as  the  most  widely  used  they  also  claim  the 
j^reatest  possibilities  as  regards  varied  application.  Pa- 
pel's  such  as  the  one  now  under  discussion  are  of  the 
utmost  value  and  importance  for  a  number  of  causes 
may  arise  bi-iiiginjr  in  their  train  endless  troubles  and 
disapi»ointments  to  the  usei-  of  refractory  materials.  At 
relatively  low  tem]KM-atures  some  of  these  products  will 
s[)all  ;  they  will  crack  wlien  the  metallic  bath  comes  into 
contact  with  thciu.  or  crumble  away  under  changes  of 
temperature,  whilst  others  are  satisfactory  under  such 
tests  and  will  withstaiul  higrh  temperatures  and  active 
slag:s.  This  uncertain  behaviour  is  due  partly  to  dif- 
ferences in  chemical  composition ;  i)artly  to  varying 
structure  of  the  raw  matei'ials,  and  partly  to  changes 
in  methods  of  preparation.  The  use  of  magnesia-bear- 
ing minerals  is  not  new,  for  they  have  long  been  used 
both  in  the  raw  and  calcined  state,  as  fettling  for  fur- 
naces. Styrian  magnesite  has  been  mixed  with  clay, 
and  from  this  ])roduct  bricks  have  been  formed,  burned 
at  a  high  temperature  and  then  used  in  iron  glass,  and 
other  industries.  A  favorite  lining  for  basic  furnaces 
in  Styria  was  made  from  serpentine  containing  44  per 
cent  of  silica,  4.S  per  cent  magnesia,  and  11  per  cent  of 
water,  and  a  magnesia  brick  has  long  been  used  in  the 
old  type  of  puddling  furnace.  In  estimating  the  vahu^ 
of  magnesia  prodticts  one  has  to  base  all  calculations 
upon  the  infusibility  :iiul  i-esistance  to  chemical  action 
of  pure  magnesia.  Its  invariable  tendency  to  combine 
vrith  acid  materials,  a  teiulency  which  assumes  a  greater 
activity  at  high  tem|)eratures.  must,  however,  be  borne 
in  miml.  Various  methods  of  preparing  magnesite  for 
use  in  basic  furnaces  liave  been  emj^loyed  and  are  being 
tried  out.  We  have  s\iccecded  in  making  (juite  satis- 
factory basic  furnace  Inutniiiv  with  a  Canadian  mag- 
nesite of  the  following  comi)osition : — 


Silica   6.15 

Alumina    S.IO 

( )xidc  of  iron   4.50 

Lime   17.81 

Magnesia    62.84 

Los.s  on  iLMiitioii   0.60 


lOO.OO 

At  fii'st  it  was  found  almost  imj^ossible  to  secure  any 
sintering  with  this  nuiterial.  and  the  magnesite  remained 
in  divided  particles,  but  by  adding  about  15  per  cent 
of  basic  open  hearth  slag,  finely  i)ulveri/.ed  and  well 
mixed  with  the  magnesite,  the  trouble  was  overcome, 
[n  luiu^  a  magnesite  deficient  in  natural  iron  content 
it  ^.s  h'eiter  to  build  up  the  hearth  by  layers  of  not  more 
\hiiu  (>ire  inch  in  thickness,  and  to  allow  each  layer  to 
become  tlioroughlv  sintered  before  adding  the  next.  The 


same  material  was  used  to  repair  a  bottom  after  each 
heat,  but  dolomite  was  used  to  make  good  the  erosion 
and  cutting  around  the  banks  and  slag  lime.  The 
authors  of  this  eminently  u.seful  and  practical  paper 
have  cleai-l.\'  iiulicated  what  characteristics  are  desirable 
for  a  basic  refi'actory,  but  have  devoted  most  of  their 
attention  to  the  American  product,  whilst  we  in  Can- 
ada are  called  ui)on  to  devote  our  time  and  attention  to 
the  development  of  our  own  resources.  It  has  been  de- 
mojistrated  that  local  deposits  are  suitable  for  certain 
l)urposes  without  an  addition,  and  satisfactory  methods 
are  being  evolved  by  means  of  whieli  other  desirable 
clemei^ts — such  as  iron — can  be  added.  We  are  .satis- 
fied that,  by  a  judiciotis  handling  of  the  proposition,  all 
the  demands  of  basic  steel  manufacturers  in  Canada  can 
be  met  by  the  local  supplies  of  magnesite.  This  in  it- 
self is  only  one  section  of  the  potential  market,  but  if 
properly  handled  it  will  prove  of  considerable  import- 
ance. The  M-hole  question  of  refractory  materials  pre- 
sents a  wide  field  for  investigation  for,  besides  magne- 
site, there  are  found  in  Canada  steatite,  chromite,  baux- 
ite, and  other  of  the  basic  or  neutral  refractory  mater- 
ials. As  acid  refractories  we  have  the  silieious  materials 
which  depend  for  their  value  upon  the  infusibility  of 
pure  silica.  These  may  be  used  in  either  of  four  dif- 
ferent forms :  natural  rock ;  prepared  mass ;  burned 
brick;  or  electrically  fused  quartz,  and  w^hen  it  comes 
to  building  or  lining  structux'cs  that  have  to  withstand 
high  temperatures  there  is  invariably  one  way,  and 
one  wa.y  only  to  obtain  the  best  results.  Scientific  in- 
vestigation can  be  of  the  utmost  assistance  to  commer- 
cial development,  and  it  is  essential  that  the  two  pro- 
gress together  in  the  solution  of  industrial  problems. 
The  bricks,  slabs,  sections,  and  uumoulded  refractories 
of  to-da.v  are  infinitely  better  than  was  the  case  ten, 
twenty,  or  thirty  years  ago,  but  there  are  still  unin- 
vestigated phenomena  awaiting  the  time  and  attention 
of  the  research  scientist.  Take  the  products  of  silica 
alone  and  realize  the  number  of  factors  that  demand  at- 
tention. Silica  exists  in  five  allotropic  forms — quartz, 
Cristobal ite.  trid.vmite,  chalcedony,  and  glass,  but  it 
would  be  difficult  to  name  the  number  of  physical  char- 
acteristics imparted  to  silica  products,  by  selection  of 
raw  material,  by  mixing,  by  burning,  etc.,  etc. 

Ask  those  in  authority  why  they  cannot  secure  a 
greater  life  from  open-hearth  furnace  roofs,  and  their 
answers  will  be  approximately  these :  progressive  de- 
crepitation luider  the  action  of  heat ;  failure  through 
melting;  failure  through  heavy  spalling,  or  because  of 
the  inferior  (jualit.y  of  the  bricks.  Whatever  the  cause, 
the  final  investigation  of  the  problem  of  silica  refrac- 
tories has  yet  to  be  nuide.  Beyond  these  there  are  fac- 
tors which  are  beyond  the  makers'  control;  the  design- 
ing engineer  may  have  the  profile  of  his  furnace  incor- 
rect ;  the  burners  ma.v  not  be  in  the  most  desirable  posi- 
tion; the  heating  of  a  furnace  may  have  been  too  sud- 
den, the  gas  may  be  badly  regulated,  or  trouble  may 
arise  through  too  long  intervals  between  reversals  of 
the  flame.  In  whatever  laboratory  experinu^ntal  work 
may  i>e  done,  an  ajiproximation  of  actual  working  con- 
ditions should  be  aiuK'd  at,  and,  when  such  factors  as 
fusibility,  .compres,sive  strength  at  high  temperature, 
j)ermeabilit.v,  exi)ansion,  dilation,  and  compressive 
strength  at  ordinary  temjieratures,  have  been  fully  in- 
vestigated, we  shall  know  more  concerning  silica  refrac- 
tories than  we  do  at  present.  The  problem  is  dual  in 
nature:  the  fii-st  i)art  relates  to  the  materials  used  and 
the  methods  of  manufacture,  and  the  .second  to  the  most 
adviintageous  manner  of  utilizing  thq  manut'actured 
article. 
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(Continued  from  February  Number). 
APPENDIX  I. 
Markets  for  Iron  and  Steel. 

This  subject  .sliould  be  given  the  first  consideration, 
as  we  require  to  know  what  amounts  and  varieties  of 
iron  and  steel  can  be  disposed  of,  and  at  what  prices 
they  can  be  sold.  This  information  will  determine  the 
scale  of  the  operations,  and  will  have  a  bearing  on  most 
of  the  other  lines  of  inquiry.  There  may  be  avail- 
able an  export  as  well  as  a  local  market,  but  I  have 
limited  my  inquiries  almost  entirely  to  the  market 
in  British  Columbia. 

Members  of  the  Metal  Trades  Association,  whom  I 
met  in  Vancouver,  and  Mr.  Giles,  of  the  Vancouver 
Engineering  Works,  expressed  the  opinion  that,  if  pig- 
iron  could  be  produced  locally  at  a  reasonable  figure, 
there  would  be  a  market  for  about  50  tons  daily.  As 
iron  was  selling  at  $60  to  $70  a  ton,  it  appeared  that 
a  local  iron  selling  at  from  $30  to  $40  a  ton  would  be 
able  to  secure  a  large  market.  Mr.  Hart,  the  secretary 
of  the  association,  tried  to  obtain  from  the  members 
individual  statements  of  the  amount,  quality,  and  price 
of  their  purchases  of  pig-iron,  to  form  a  basis  for  my 
investigation ;  but  I  have  not  received  any  information 
from  him. 

Messrs.  Evans,  Coleman  &  Evans,  of  Vancouver, 
informed  me  that  the  consumption  of  pig-iron  in  that 
district  was  only  3,000  to  4,000  tons  per  annum,  cor- 
responding to  10  tons  daily.  In  view,  however,  of  the 
fact  that  Vancouver  iron-foundries  are  now  using  about 
40  per  cent,  of  new  pig-iron  and  60  per  cent,  of  scrap- 
iron,  whereas  normally  these  figures  would  be  re- 
versed, it  appears  that  the  ordinary  demand,  with  iron 
at  a  more  reasonable  price,  would  be  about  20  tons 
daily. 

Mr.  Nichol  Thompson  estimates  the  market  for  foun- 
dry iron  in  British  Columbia  as  10,000  tons  per  annum, 
which  would  be  30  tons  per  day ;  and  states  that  in 
1912  British  Columbia  imported  over  7,000  tons  of  pig- 
iron.  These  figures  are  said  to  be  quite  apart  from 
the  new  ship-building  industry,  which  should  lead 
to  an  expansion  in  the  market  for  both  iron  and  steel. 

In  undertaking  the  smelting  of  iron  ore,  it  must 
be  remembered  that  the  amount  of  pig-iron  used  in 
foundries  for  iron  castings  is  far  less  than  the  amoiint 
which  is  converted  into  steel,  and  therefore,  as  the 
market  for  foundry  iron  is  somewhat  limited,  we  may 
suitably  enlarge  the  scale  of  operations  by  producing 
some  pig-iron  for  steel-making.  An  idea  of  the  relative 
consumption  of  the  several  varieties  of  iron  and  steel 
can  be  gained  from  the  following  table,  which  was 
sent  to  me  by  Mr.  John  McLeish,  of  Ottawa,  in  reply 
to  an  inquiry  in  regard  to  the  market  in  British 
Columbia : — 

Imports  of  Iron  and  Steel  Goods  from   Foreign  Countries 
through  Ports  in   Bf-itish  Columbia  and  Alberta  dur- 
ing Twelve  Months  ending  March  31st,  1915. 

Quantity. 

Product.  Short  Tons.  Value. 

Plg-Iron    2,341.0       $  27.838 

Inerots,   billets  and   forgings    67.7  4,564 

Scrap    263.0  2,700 


Ca.st-iron  pipe    1,411.6  41,319 

Steel  rails  and  connections    14,993.5  379  134 

Angles,  bars,  plates,  etc   15.Zi4.S  552  939 

Tin-plate    8,217.5  621,051 

Wire  rods,  wire,  and  wire  nails  ...  5,404.4  378  076 

Nails,  rivets  and  nuts    402.0  22^712 

  205.4  19,385 

Car-wheels,  anchors  and  other  manu- 
factures   282.5  17,085 


48,982.0  $2,066,776 

Other  iron  and  steel    products  and 

manufactures,  valued  at    ....  4,391.955 


Total    value    $6,458,731 


The  amount  of  steel  produced  from  a  ton  of  pig-iron 
depends  to  some  extent  upon  the  process  employed; 
thus  the  Bessemer  process  yields  something  less  than 
1  ton  of  steel,  while  the  open-hearth  process  or  the 
electric  steel-furnace,  using  a  mixture  of  pig-iron  and 
steel  scrap,  may  produce  more  than  2  tons  of  steel  per 
ton  of  pig-iron.  Without  attempting  to  analyze  the 
steel  market  in  any  detail,  it  .seems  probable  that  some 
25  or  30  tons  daily  of  pig-iron  could  be  converted 
into  steel  and  disposed  of  in  the  form  of  small  rods 
and  rolled  sections,  steel  castings,  and  other  steel 
products. 

The  price  of  pig-iron  in  British  Columbia  will,  in 
general,  depend  on  the  price  in  the  Eastern  States, 
together  with  the  freight  and  the  import  duty.  The 
following  table,  supplied  to  me  by  Mr.  W.  G.  Dauncey, 
shows  the  cost  of  pig-iron  during  the  last  ten  years 
per  long  ton  of  2,240  lb. — 


Cost  of  Pig 

Iron  Dur 

ing  Recent 

Years. 

Year. 

No.  1 
Foundry, 
Philadelphia 

Bessemer, 
I'ittsburgh. 

Foundry, 
Cincinnati. 

5  S 

a  a 

O  3  S 

ij  72  a 

1908  . 

.    .  $17.33 

$17.03 

$15.83 

$17.25 

$20.25 

1909 

17.30 

17.46 

16.05 

17.48 

19.50 

1910  . 

.    .  16.87 

17.16 

14.85 

17.10 

18.69 

1911  . 

.    .  15.20 

15.74 

13.62 

15.19 

17.00 

1912  . 

.    .  15.98 

15.04 

14.96 

15.77 

16.75 

1913  . 

.    .  16.56 

17.16 

14.98 

16.39 

16.55 

1914 

.    .  .14.59 

14.90 

13.41 

14.15 

15.61 

1915   .  , 

.    .  15.25 

15.85 

13.49 

14.46 

16.31 

1916  . 

21.20 

24.00 

18.74 

20.67 

21.00 

1917  . 

40.68 

43.62 

38.01 

41.06 

44.25 

During  1917  the  prices  became  verv  erratic  and  shot 
up  to  enormous  figures.  The  United  States  Govern- 
ment consequently  regulated  the  price  of  pig-iron  and 
that  of  the  ore  and  fuel  needed  for  its  production. 
From  September,  1917,  to  September.  1918.  a  standard 
price  of  $33  was  fixed  for  pig-iron  at  Birmingham ; 
other  varieties  of  iron  ruling  at  somewhat  higher  fig- 
ures. Thus  No.  2  Philadelphia,  has  been  sold  at  $.34.40: 
Bessemer.  Pittsburgh,  at  .*36.60:  and  Lake  Superior 
feharcoan.  Chicago,  at  $37.85.  In  October.  1918.  these 
prices  have  been  raised  in  most  cases  about  $1. 

Before  the  war.  with  Eastern  prices  about  $15  per 
long  ton,  the  price  in  British  Columbia  would  be  be- 
tween $25  and  $30.   Mr.  Xichol  Thompson  states  that 
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during  his  thirty  years'  experience  he  has  only  once 
seen  pig-iron  under  $22  per  ton,  and  that  the  price 
has  ranged  from  $22.50  to  $32.50  per  short  ton;  that 
is,  $25.20  to  $36.40  per  long  ton.  It  is  frequently 
mentioned  that  Chinese  pig-iron  has  been  imported 
at  a  price  of  $19.50.  This  iron  was  brought  in  as  bal- 
last, it  was  ungraded,  and  I  understand  that  it  was 
of  very  poor  quality  and  that  some  of  the  buyers  have 
been  unable  to  use-  it.  It  is  possible,  also,  though  I 
cannot  now  cheek  this  point,  that  the  price  was  for 
a  short  ton,  corresponding  to  $21.84  per  long  ton.  The 
only  importation  from  China  since  1913  was  in  the  year 
1916-17,  amounting  to  400  tons;  and  in  view  of  the 
requirements  of  Japan,  it  seems  unlikely  that  any 
Chinese  iron  will  come  to  British  Columbia  in  the 
near  future. 

The  present  price  for  pig-iron  in  the  Eastern  States 
is  $33  per  ton ;  adding  to  that  a  freight  of  $15  and  a 
duty  of  $5  would  make  $53  in  British  Columbia.  As, 
however,  the  exportation  of  iron  from  the  United 
States  has  been  prohibited,  the  actual  price  is  higher 
than  this,  and  has  ranged  from  about  $60  to  $80  per 
long  ton. 

While  it  is  impossible  to  predict  the  course  of  prices 
after  the  war,  it  seems  likely,  in  view  'of  the  high  cost 
of  living  and  the  increasing  powers  of  the  working- 
classes,  that  the  price  of  labor,  and  consequently  the 
price  of  manufactured  products,  will  not  return  again 
in  the  near  future  to  the  pre-war  figures.  If  we  may 
assume  that  Eastern  prices  of  pig-iron  will  not  fall 
below  $20,  it  will  follow  that  the  normal  price  of  pig- 
iron  in  British  Columbia  will  not  fall  below  $35,  or  at 
the  lowest  price  $30,  for  a  period  of  several  years. 

The  freight  from  Eastern  iron  centres  to  Vancouver 
has  been  about  $10  per  ton,  but  is  higher  at  present. 
In  August  the  rate  from  Hamilton  to  Vancouver  on 
iron  and  steel  was  60  cents  per  100  lb.,  or  $13.44  per 
long  ton.  Freight  rates  from  American  furnaces  can- 
not be  obtained  at  present,  as  the  export  of  pig-iron 
is  prohibited.  The  duty  on  pig-iron  from  the  States 
is  $2.80  per  long  ton  plus  71/2  per  cent,  ad  valorem 
which  at  present  prices  comes  to  about  $2.25  per  long 
ton,  or  a  total  charge  of  about  $5  per  long  ton. 

The  B.  L.  Thane  Corporation  place  the  price  of  pig- 
iron  in  California  as  $25  per  ton  before  the  war,  being 
the  Eastern  price  of  $15  plus  $10  freight.  At  present 
they  take  the  Government  price  of  $33  at  Birmingham 
plus  $10  freight,  or  $43  a  ton.  They  as.sume  that  after 
the  war  the  price  will  be  about  $28  per  ton,  or  an 
advance  of  $3  over  pre-war  prices.  They  consider  that 
the  market  for  iron  and  steel  on  the  Coast  is  at  least 
600,000  or  700.000  tons  a  year,  and  probably  1,000,000 
tons. 

British  Columbia  is  very  well  situated  for  shipping 
manufactured  products  to  Japan  and  the  East  gener- 
ally, and  if  pig-iron  and  steel  could  be  produced  cheaply 
we  might  be  able  to  command  a  considerable  export 
market.  Electric-furnace  iron  will,  hoAvever,  be  too 
costly  to  coinpeto  with  hlast-fiirnacc  iron,  even  when 
the  latter  is  brought  long  distances  by  water.  Wher- 
ever there  is  an  iron  industry  there  will  be  a  moder- 
ate demand  for  high-grade  pig-iron,  and  an  electric- 
smelting  industry  in  liriti.sh  Columbia  will  probably 
he  able  to  develop  a  fall  market  for  this  product 
throughout  the  East. 

Mr.  Dauncey's  table  of  iron  prices  slu»ws  that  in 
normal  times  there  is  a  difference  of  $3  or  $4  between 
the  price  of  different  classes  of  pig-iron.  In  August, 
1913,  the  prices  of  Bessemer  and  foundry  irons  varied 


from  $50  to  $55,  including  freight,  at  most  points  in 
Eastern  Canada,  and  electric-furnace  pig-iron  was  sold 
at  Eastern  Canadian  furnaces  at  a  standard  price  of 
$58. 

With  regard  to  the  possibility  that  a  blast-furnace 
plant  may  be  established  in  the  State  of  Washington, 
and  that  it  may  capture  the  market  for  iron  in  British 
Columbia,  I  may  state  that  the  B.  L.  Thane  Company 
estimate  the  cost,  under  1918  conditions,  of  making 
iron  in  the  State  of  Washington  at  $22,  $26,  and  $30, 
on  thi;pe  assumptions  with  regard  to  the  cost  of  sup- 
plies. Taking  the  middle  estimate,  $26,  and  adding 
the  freight,  say  $2,  and  the  Canadian  duty  of  $4.75," 
would  raise  the  cost  of  iron  delivered  in  British  Col- 
umbia to  about  $33;  a  figure  which  is  about  the  same 
as  the  cost  of  making  electric-furnace  iron  with  power 
at  $15.  The  bounty  offered  by  the  British  Columbia 
Government  would,  apparently,  turn  the  scale  in  the 
favor  of  the  electric  product.  After  the  war  the  duty 
of  7I/2  per  cent,  ad  valorem  will  no  doubt  be  withdrawn, 
and  in  general  we  must  expect  that  a  blast-fumaee 
plant  on  the  Pacific  coast  would  be  able  to  take  a  part 
at  least  of  the  market  in  British  Columbia  for  the 
cheaper  grades  of  iron,  but,  with  the  help  of  the  Can- 
adian duty  and  the  Provincial  bounty,  an  electric- 
smelting  plant  in  British  Columbia  should  be  able  to 
retain  the  local  market  for  the  higher  grades  of  iron. 

Information  with  regard  to  the  price  of  pig-iron  in 
British  Columbia  differs  considerably :  Mr.  Watson 
Griffin,  Superintendent  of  the  Commercial  Intelligence 
Branch  of  the  Department  of  Trade  and  Commerce,  Ot- 
tawa, on  September  4th  quotes  "one  of  the  largest 
ship-building  companies  on  the  Pacific  coast"  as  say- 
ing: "We  beg  to  advise  that  we  have  been  paying 
for  pig-iron  during  the  last  year  between  $65  and  $75 
per  ton  of  2,000  lb."  This  would  be  between  $73  and 
$84  per  long  ton.  On  October  19th  lie  quotes  the  In- 
dustrial Commissioner  of  Vancouver  as  saying:  "The 
prevailing  prices  during  the  past  two  years  have  been 
from  $45  to  $69  per  ton,  which  is  the  price  at  the 
present  time  for  Hamilton  pig-iron  delivered  at  Van- 
couver. The  present  quantities  required  in  British 
Columbia  will  run  approximately  from  7,000  to  10,000 
tons  per  year.  I  have  been  unable  to  get  an  estimate 
of  the  quantities  that  will  be  required  in  the  next  two 
or  three  years."  Mr.  Griffin  subsequently  ascertained 
for  me  that  these  lower  prices  referred  to  the  long 
ton. 

APPENDIX  II. 

Supplies  of  Iron  Ore. 

There  are,  in  easily  accessible  parts  of  British  Col- 
umbia, a  number  of  deposits  of  mairnetite  ore  that  ap- 
pear to  be  suitable  for  electric  smelting.  In  the  absence 
of  a  regular  demand  for  .such  ores,  scarcely  any  of 
these  deposits  have  been  opened  up,  and  it  is  impos- 
sible to  state  with  any  degree  of  accuracy  the  amount 
and  analysis  of  the  ore  or  the  cost  of  mining  it. 

In  view  of  these  circumstances,  it  was  arransrod  that 
I\Ir.  Wm.  Fleet  Robertson  and  Mr.  Brewer  would  furn- 
ish me  with  the  best  information  at  their  disposal  with 
respect  to  the  ore  bodies,  and  that  I  would  use  this  in- 
formation as  the  basis  of  my  report ;  it  being  under- 
stood that  1  am  not  accepting  any  responsibility  with 
regard  to  the  accuracy  of  such  information.  I  have, 
however,  been  able  to  obtain  some  independent  data, 
which  agree  in  general  with  those  furni.shed  by  the 
Goveniment  officials. 

Amount  of  Ore  needed. — As  the  ore  may  be  assumed 
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to  c'onfniii,  on  au  avera{?e,  not  much  more  than  50  per 
cent,  ol'  iron,  about  2  tons  of  ore  will  be  needed  for 
each  ton  of  pi^-iron.  Thus  for  a  production  of  50  tons 
of  pipr-iron  daily  we  must  have  100  tons  of  ore,  or  35,000 
tons  per  annum.  A  supply  of  50,000  tons  per  annum 
for  ten  years,  or  500,000  tons  in  all,  would  appear 
adequate  for  the  present  inquiry. 

Location  of  Deposits. — It  is  assumed,  for  the  purpose 
of  this  report,  that  an  electric-smelting  plant  would  be 
erected  at  some  point  on  tide-water  within  a  reason- 
able distance  of  Vancouver;  its  location  being  deter- 
mined, among  other  considerations,  by  the  need  of  ob- 
taining electric  power  from  the  lines  of  an  electric 
power  company.  It  follows  from  this  that  the  ore- 
deposits  selected  for  consideration  should  be  those  that 
are  situated  on  tide-water  within  easy  transportation 
distance  by  Avater  from  Vancouver. 

Available  Ore-deposits. — A  statement  compiled  by 
Mr.  Wm.  Brewer,  and  approved  by  Mr.  Wm.  Fleet 
Robertson,  will  "be  found  in  this  Appendix.  It  con- 
tains a  list  of  the  more  important  deposits  of  iron  ore 
that  are  likely  to  prove  suitable  for  supplying  an 
electric  smelter.  The  statement  shows  the  distance 
of  each  deposit  from  the  tide-water,  the  estimated 
amount  of  ore,  and  the  percentage  of  iron,  sulphur, 
phosphorus,  and  insoluble  in  samples  taken  from  each 
deposit.  It  appears  the  statement  that  there  are  sev- 
eral conveniently  situated  deposits,  any  one  of  which 
may  be  expected  to  furnish  the  required  amount  of 
ore.  There  can  be  little  doubt  that  if  two  or  three  of 
these  were  opened  up  a  sufficient  supply  of  ore  of 
reasonable  richness  and  purity  would  be  obtained. 

Natures  of  the  Ores. — The  ores  available  are  almost 
all  magnetites.  Such  ores  are  less  easily  smelted  in 
blast-furnaces  than  haematite  ores,  and  it  is  usual, 
therefore,  to  provide  for  an  admixture  of  haematite 
when  smelting  magnetities.  It  is  quite  likely  that,  in 
electric  furnaces,  haematite  ores  would  smelt  more 
readily  than  magnetities,  although,  as  very  little  pre- 
liminary reduction  of  the  ore  can  be  effected  in  such 
furnaces,  the  difference  is  likely  to  be  less  marked. 
It  happens,  however,  that  the  commercial  smelting  of 
iron  ores  in  electric  furnaces  has  neai'ly  always  been 
carried  out  with  magnetites,  either  alone  or  with  small 
additions  of  haematites,  so  that  we  know  definitely 
that  magnetite  ores  are  .suitable  for  electric  smelting. 

The  ores  available,  while  adequate  in  amount  and 
convenient  in  location,  are  neither  as  rich  in  iron  nor 
as  free  from  impurities  as  the  magnetite  ores  that  have 
been  smelted  in  electric  furnaces  in  Sweden  or  Cali- 
fornia. Many  of  the  Swedish  ores  contain  as  much  as 
60  per  cent,  of  iron,  and  the  Californian  ore  has  nearV 
70  per  cent,  of  iron,  but  the  ores  available  in  British 
Columbia  cannot  be  assumed  to  average  more  than 
50  or  55  per  cent.  The  published  analyses  or  ore  sam- 
ples, including  those  contained  in  this  Appendix,  fre- 
quently show  as  much  as  60  per  cent,  of  iron,  but  Mr. 
Fleet  Robertson  is  satisfied  that,  if  the  ore-bodies  are 
mined  in  a  wholesale  way,  and  without  any  attempt  to 
pick  the  best  oi-e,  it  will  not  be  safe  to  count  on  an 
average  richness  of  more  than  50  to  55  per  cent,  of  iron. 
He  informs  me,  however,  that  the  gangue  accompany- 
ing the  ore  is  limey  in  character,  and  that  by  taking 
a  suitable  proportion  of  the  rock  with  the  ore  a  smelt- 
ing mixture  can  be  obtained  having  enough  limestone 
to  be  self-fluxing,  and  carrying  at  least  50  per  cent, 
of  iron.  It  may  be  pointed  out  that  for  making  a  foun- 
dry iron  silica  is  essential  in  the  smelting  mixture  :  thus, 
at  Ileroult,  the  ore  was  so  pure  that  it  was  neeessar}' 
to  add  (luartz.    Moreover,  a  certain  amount  of  slag 


must  be  produced  to  flux  off  the  sulphur  which  i.s 
present  in  the  ore.  Greater  economy  would  undoubt- 
edly result,  however,  if  the  smelting  mixture  could 
be  made  to  contain  as  much  as  60  per  cent  of  iron. 

The  Swedish  ores  are  exceptionally  pure,  containing 
usually  from  0.01  to  0.02  per  cent,  each  of  pho.s- 
phorus  and  sulphur.  The  available  ores  in  Brit- 
ish (Jolumbia  are  reasonably  free  from  phorphonis, 
containing  as  a  rule  less  than  0.03  per  cent,  of  this 
element,  so  that  Bessemer  iron  can  be  made  from  them. 
The  sulphur  is,  however,  somewhat  higher  than  is  de- 
sirable. Some  of  the  ores,  notably  those  from  Texada 
Island,  contain  some  tenths  of  a  per  cent,  up  to  1  per 
cent,  of  sulphur,  but  it  seems  probable  that  a  supply 
could  be  obtained  that  would  not  contain  more  than 
about  0.1  per  cent,  of  that  element.  This  amount  of 
sulphur  will  not  interfere  at  all  seriously  in  the  pro- 
duction of  a  good  foundry  iron,  but  it  will  render  the 
ore  less  valuable  for  making  special  grades  of  "char- 
coal" iron. 

From  among  the  various  deposits  three  groups  have 
been  selected — namely,  those  on  Texada  island,  Xos.  1, 
2,  and  3;  those  on  Redonda  island,  Nos.  9  and  10;  and 
those  at  Nootka  sound,  Nos.  13  and  14.  Mr.  Brewer 
has  prepared  estimates  of  the  cost  of  mining  the  ore 
from  each  of  these  deposits  and  transporting  it  to  a 
port  on  the  east  coast  of  Vancouver  island,  or  in  the 
neighborhood  of  Vancouver.  He  finds  that,  including 
a  royalty  of  50  cents  per  ton  to  the  owners  and  miner 
of  the  ore,  the  cost  of  ore  delivered  at  the  smelter  will 
be  about  $4  per  net  ton.  As  about  2  net  tons  of  ore 
will  be  needed  for  each  long  ton  of  pig-iron,  the  cost 
of  the  ore  will  be  about  $8  per  ton  of  pig.  This  is  a 
very  serious  item  of  cost,  and  is  far  higher  than  the 
usual  cost  of  ore  at  Eastern  furnaces.  In  view,  how- 
ever, of  the  nature  of  the  ore-bodies,  the  moderate 
scale  of  mining  and  transportation;  and  the  high  cost 
of  all  operations  on  the  Coast,  it  does  not  appear  that 
any  material  reduction  can  be  expected,  at  any  rate 
during  the  next  few  years.  If  the  ore  were  being 
mined  for  sale,  there  should  be  added  the  FrovLucial 
Government  tax  of  371/2  cents  per  ton :  but  Ln  the  pre- 
sent case  it  appears  reasonable  to  count  this  as  a  de- 
duction from  the  bonus  of  $3  per  ton  paid  by  the 
Government  for  pig-iron  produced  locally  from  British 
Columbia  ores. 

Iron  Ores  of  British  Columbia. 
(Data  compiled  by  Wm.  M.  Brewer,  Resident  Engi- 
neer, Western  Mineral  Survev  District,  Nanairao. 

B.C.,  June  8th,  1918.) 
The  accompanying  tables  show : — 
First:  The  estimated  cost  for  mining  and  transport- 
ing iron  ore  mined  from  the  most  accessible  properties 
to  any  established  port  on  the  east  coast  of  Vancou- 
ver Island  or  at  Vancouver. 

Second :  The  names  and  locations  of  the  various- 
properties,  with  the  distance  from  deep  water,  also 
the  available  tonnage,  very  roughly  estimated,  in 
three  classificatiins  —  "actual,"  "probable."  and 
"possible"  ore.  Owing  to  the  lack  of  development 
work  it  is  impossible  to  measure  the  ore  reserves  with 
any  degree  of  accuracy.  Where  a  star  is  placed  be- 
side the  name  of  a  property  it  indicates  that  it  is  im- 
possible to  make  any  estimate  of  available  tonnage  at 
present. 

Third :  The  nature  of  the  ore  and  assay  results  ob- 
tained from  the  samples  collected  at  various  times, 
together  with  the  names  of  the  collectors. 
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Estimated  Cost  of  Mining  and  Transporting  Iron  Ores. 

Three  deposits  only  have  been  considered  in  the  fol- 
lowing table,  viz.:  Those  located  on  Texada  and  Re- 
donda  islands  and  at  Nootka  so  it  ml.  These  are  select- 
ed because,  owin<r  to  their  accessibility,  together  with 
the  <|uality  and  quantity  of  the  ore,  they  would  be  the 
natui-al  i-lioicc  as  tho  first  sources  of  supply. 


Texada  Island, Nos.  1,  2,  3 — 

ICstimated  cost  of  3 -drill  plant    %  5.000 

Kstimated    cost    of    transportation    .  .  10,000 

Estimated  cost  of  bunkers  \-  docks..  10,000 


Total  estimated  cost  of  installation  $25,000 

Estimated  Cost  of  Mining  and  Transportation  per  Ton  of 
2,000  Lb.   (Figuring  50,000  Tons  per  Annum.) 
Interest   and   depreciation   on    installation  .it  20 


per   cent   $0.10 

Estimated  cost  of  mining    2.00 

Estimated  cost  of  tramming    .25 

Estimated  cost  of  freight    1.00 

Estimated  cost  of  unloading    .25 


$3.60 

Royalty  to  owner  per  ton    .50 

Cost  of  ore  at  smelting  plant    $4.10 

Redonda  Island,  Nos.  9  and  10 — 

Kstimated   cost  of  3-drill   plant    $  5,000 

Estimated  cost  of  bunkers  and  docks    10,000 

No  transportation  required. 

Total    estimated    cost    of    installation    ....  $15,000 
Estimated  Cost  of  Mining  and  Transportation  per  Ton  of 
2,000  Lb.   (Figuring  50,000  Tons  per  Annum.) 

Interest  and  depreciation  in  installation  at  20 

per  cent    $0.10 

Estimated  cost  of  mining    2.00 

Estimated  cost  of  loading   .15 


Estimated  cost  of  freight    1.00 

Estimated   cost   of   unloading    ,  .25 


$3.40 

Koyalty  to  owner  per  ton    .50 


Cost  of  ore  at  smelting   plant    $3.96 

Nootka  Sound,  Nos.  13  and  14 — 

Kstim.aed    cost   of   3-drill    plant    $  5,000 

Estimated    cost    of    tram-line    10,000 

Estimated  cost  of  bunkers  and  docks    10,000 


Total    $25,000 

Estimated  Cost  of  Mining  and  Transportation  per  Ton  of 
2,000  Lb.  (Figuring  50,000  Tons  per  Annum.) 

interest  and  depreciation  on  installation  at  20 

per  cent   '   $0.10 

Estimated  cost  of  mining  by  large  quarry  ....  1.50 

Estimated  cost  of  tramming    .35 

Estimated  cost  of  freight    1.50 

Estimated  cost  of  unloading    .25 


$3.60 

Royalty  to  owner  per  ton   .50 


Total    $4.10 


Note. — The  estimated  cost  for  freight  is  based  on 
transportation  by  scows  or  barges  from  the  Texada 
Island  and  Redonda  Island  deposits,  and  by  freight- 
steamers  properly  equipped  for  hauling  iron  ore  from 
the  Nootka  Sound  deposits  in  cargoes  of  500  tons  and 
upwards. 

(After  consultation  with  Mr.  R.  H.  Stewart,  Mr. 
Brewer  has  decided  to  increase  his  estimate  for  a  3- 
drill  plant  to  $12,000  in  view  of  present  conditions. 
This  change  will  only  represent  a  few  cents  per  ton 
added  to  the  estimated  cost  of  mining.) 


Names  and  Locations  of  Properties. 
No.  Name  of  Property.  Location. 

1 —  Prescott  Texada  island   

2 —  Paxton   Texada  island  

3 —  Lake   Texada  island   

4 —  Iron  River*   Branch  of  Quinsam  river,  east  coast  of  V.I  

5 —  Quinsam  Lake  Iron  Syndicate  .  L^'pper  Quinsam  lake,  near  east  coast  of  V.I  

6 —  Iron  Crown*   Nimpkish  (Klaanch)  river,  near  Nimpkish  lake,  V.I. . 

7 —  Kitchener*   Wigwam  bay,  Seymour  inlet.  Queen  Charlotte  sound 

8 —  Alexander*   South  shore  of  Seymour  inlet.  Queen  Charlotte  sound. 

9—  Elsie*   West  Redonda  island   

10 —  Black   Warrior*   West  Redonda  island   

11 —  Cumshewa*   Louise  island  of  Queen  Charlotte  group   

12 —  Eagle  and  Sunrise   West  arm  of  Quatsino  sound,  V.I  

13 —  Glengarry  and  Stormont   Head  bay,  Nootka  sound,  west  coast  of  V.I  

14—  Fido   ,  Head  bay,  Nootka  sound,  west  coast  of  V.I  

15 —  Western  Steel*   Sechart,  Barkley  sound,  west  coast  of  V.I  

16 —  Bald  Eagle*   Sechart,  Barkley  sound,  west  coast  of  V.I  

17 —  Crown  Prince   Sechart,  Barkley  sound,  west  coast  of  V.I  

18 —  Sarita  .  '  Sarita  river,  Barkley  sound,  west  coast  of  V.I  

19 —  Clifton   , . .  Tzartoos  island,  Barkley  sound,  west  coast  of  V.I... 

20 —  Black  Prince   Uchucklesit  harbour,  west  coast  of  V.I  

21—  rHenderson  Lake  Henderson  lake,  west  coast  of  V.I  

22 —  Defiance*   Handy  creek.  Alberni  canal.  V.I  

23 —  Rose*  Gordon  River,  near  Port  Renfrew,  V.I  

24—  Sirdar    Gordon  River,  near  Port  Renfrew,  V.I  

25 —  Conqueror  Bugaboo     creek,  tributary     of   Gordon     river,  near 

Port  Renfrew,  west  coast  of  V.I  

26 —  Baden  Powfell  and  Little  Bobs.  Gordon  valley,  west  coast  of  V.I  

27—  Prlnce"A  Iron*   West  arm.  Quatsino  sound,  west  coast  of  V.I  

28 —  Britten  and  Monarch   Chromium  creek,  tributary  of  Klinaklina  river,  flow- 

ing into  Knight  inlet,  mainland  coast   

29 —  North  Pacific  Iron  Mines   Limonite    (Summit)    creek.      tributary    of  Zymoetz 

river,  Skeena   Mining  Division   

30 —  Glen  Iron  Mln<-   Cherry  bluff,  Kamloop.s  lake,  13  miles  west  of  Kam- 

loops   

31—  Ralph*   Kast  Sooke,  V.t  

32 —  Darby  and  Joan*   Alberni  canal   

33 —  Iron  Mountain  and  Chieftain      KVniif-.lv   Ink..  V.l  


.Approximate    Distance    from  Deep 
Water. 

1,000  feet. 

About  one  mile. 

About  114  miles. 

13  miles. 

About  25  miles. 

About   21  miles. 

Close. 

Close. 

On  shore. 

On  shore. 

On  shore. 

IVi  miles. 
1%  miles. 
2  miles. 
2  miles. 
2  miles. 
IV2  miles. 
V2  mile. 
%  mile. 

1.000  feet  to  lake,  12  miles  to  deep- 
sea  harbour. 

1  rriile. 
5  miles. 
9  miles. 

9  miles. 
7  miles. 

2  miles. 


60  miles  from  C.T.P.  Ry. 


.\djoins  C.I'.R. 
1  mile. 
^  mile. 
18  miles. 


track. 
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No. 


1 
2 
3 
5 
7 
8 
13 
14 
17 
18 
19 
20 
21 
24 
25 
26 
29 


Totals 


Actual 
Ore. 
Tona. 


250.000 

75,000 

3,000 
15,000 
20,000 
94,000 
16,000 


Probable 
Ore. 
Tona. 
1,366,400 
1,607,200 
504,000 


473.000 


250,000 
50,000 

30,000 
5,000 


230,000 
500,000 
562,500 


5.105,100 


Quantity  Roughly  Estimated. 

Possible  Total. 

Ore.  Ore. 

Tons.  Tons. 

993.000  2,360,000 

  1,607,200 

  504,000 

5,000.000  5.000,000 

750,000  1.250.000 

200,000  250,000 

200.000  275,000 

25,000  55,000 

25,000  33,000 

15,000  30,000 

280.000  300,000 

47,000  141.000 

120,000  366,000 

250,000  750,000 

1,135,000  1,697,500 


Remarks. 

McConnell's  estimate. 
McConnell's  estimate. 
McConnell's  estimate. 
Brewer's  estimate. 

rSee  report  by  George  Clothier.  M.E.,  Min- 
ister of  Mines'  Report.  1917.  p.  64. 
Brewer's  estimate. 
Brewer's  estimate. 
Brewer's  estimate. 
Provincial  Mineralogist's  estimate. 
Brewer's  estimate. 
Brewer's  estimate. 
Brewers'  estimate. 
Brewer's  estimate. 
Brewer's  estimate. 
Brewer's  estimate. 

McKenzie's  estimate.  (See  Lindeman's  report 
in  Vol.  I.,  p.  30.  "Iron  Ore  Occurrences  In 
Canada,"  Can.  Dept.  of  Mines.  1917.) 


9,040,800 


14,618,700 


No.  Nature. 
1 — Magnetite  "lime  gangue" 


2— Magnetite  "lime  gangue" 


3 — Magnetite  "lime  gangue" 


Iron. 
P.C. 
66.0 

68.2 


4 — Magnetite 


5 — Magnetite,  lime  and  gar- 


10 — Magnetite 


12- 


}3 — Magnetite  limestone  gan- 
gue   

66.17 

14 —  Magnetite  

15 —  Magnetite  limestone  gan- 

gue   59.69 


Nature  of  Ore  and  Assay  Results. 

Phos- 
phorus. Insoluble. 


Sulphur. 
P.C. 
Nil 

Trace 


64.3 

0. 

303 

55.2 

0. 

266 

62.57 

0. 

403 

58.76 

0. 

113 

bo . 

0. 

347 

69.85 

0. 

6 

67.91 

DO .  r  1 

59.4 

1 . 

07 

64.48 

1. 

866 

58.0 

1  . 

6 

57.5 

0. 

046 

69.4 

0. 

,01 

59.57 

0. 

,137 

56.45 

0, 

,53 

59.77 

0, 

.533 

58.6 

Trace 

64.23 

0 

.233 

63.89 

0 

.017 

65.5 

0 

.5 

60.0 

0 

.30 

71.28 

68.0 

0 

.01 

54.46 

0 

.15 

56.97 

0 

.447 

56.08 

0 

.1 

0.017 


0.04 


P.C. 
Trace 


0.024 
0.011 
0.013 
Trace 
Trace 
0.013 


0.005 


Trace 


Trace 
0.010 
0.021 


0.11 


0.008 


0.038 
0.038 

Trace 
0.016 


P.C. 
3.3 


6.46 
12.0 
4.37 
2.75 
2.96 


4.47 


0.5 


8.33  8.33 


0.03  7.0 


0.024  11.0 


0.016 


9.3 

4.12 

5.30 


4.6 
6.37 

0.89 

1.2 


2.32 
1.40 

1.6 
6.1 


12.76 


Remarks. 


Average  across  face  of  adit  430  feet  below 
the  highest  outcrop.   Brewer's  sample. 

Copper,  nil;  manganese.  0.08%;  McCon- 
nell's sample. 

Copper.  0.14;  McConnell's  sample. 

Copper.  0.14;  McConnell's  sample. 

Lindeman's  sampling. 

Lindeman's  sampling. 

Copper.  0.08%;  Lindeman's  sampling. 

Geol.  Survey  of  Canada.  1886,  p.  37B. 

Fulmer,  Geol.  Survey  of  Washington. 

Tenth  Census.  U.S.  Represented  lot  of  600 
tons  smelted  at  Irondale  by  Puget  Sound 
Iron  Co. 

Copper.  0.3%;  McConnell's  sample. 

Copper,  0.22%;  magnesia,  1.13%;  lime. 
1.32%;  alumina,  0.66%;  Lindeman's  sam- 
ple. 

Brewer's  grab  sample  from  dump. 
Copper,  trace;    McConnell's  sample. 


Copper. 

3.82%  ; 

sample. 
Copper, 

3.77%  ; 

sample. 


0.08%;     alumina.    1.17%;  lime, 
magnesia,    1.05;%  Lindeman's 


0.7%;     alumina.     2.07%;  lime, 
magnesia.     1.25%;  Lindeman's 
Property  owned  by  Canadian 
Collieries  (Dunsmuir).  Ltd. 
Lindeman's  sample. 


Brewer's  sample  from  dump. 
Lindeman's  sample. 

Copper,  trace;  alumina.  1.74%;  lime, 
0.80%;  magnesia,  1.86%;  Lindeman's 
sample. 

Clothier's  sample.  Minister  of  Mines'  Re- 
port. 1917. 

Alumina.  7.6%;  lime.  1.8%;  combined 
water,  0.11%;  magnesia,  trace;  Clothier's 
sample. 

Lindeman.  Vol.  II..  "Irorj  Ore  Occurrences 

in  Canada."  Can.  Dept.  of  Mines.  1917. 
No  samples  reported. 

Lime.  1.0%;    Minister   of    Mines'  Report. 

1911.  p.  "7,  and  Lindeman's  in  "Iron  Ore 
Occurrences  in  Canada,"  Can.  Dept.  of 

Mines,  1917.  p.  18. 
Lindeman's  sampling. 
Lindeman's  sampling. 

Brewer's  sample. 
Lindeman's  sample. 
No  samples  reported. 

Lindeman's  sample. 
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16 — Magnetite  limestone  gan- 


59.37 

0. 

716 

0.006 

60.7 

Trace 

Trace 

17 — Magnetite 

limestone 

gan- 

gue  . .  . 

54.4 

1. 

4 

Nil 

55.6 

0. 

4 

Trace 

4S.4 

0. 

7 

Trace 

48.06 

0. 

623 

0.006 

18 — Magnetite 

limestone 

gan- 

gue  . .  . 

63.8 

0. 

55 

Trace 

63.7 

0. 

3 

Trace 

60.89 

0. 

76 

0.004 

19 — Magnetite 

56.2 

1. 

3 

Nil 

50.4 

0. 

3 

0.053 

52.09 

0. 

23 

0.025 

20 — Magnetite 

70.2 

Trace 

Trace 

21 — Magnetite 

50.0 

0. 

24 

Nil 

22 — Magnetite 

limestone 

gan- 

52.6 

4. 

2 

Nil 

66.0 

Trace 

Nil 

65.8 

2. 

2 

Trace 

23 — Magnetite 

61.9 

0. 

,34  • 

24 — Magnetite 

56.57 

2. 

.75 

0.121 

25 — Magnetite 

67.09 

1. 

,6 

0.009 

26 — Magnetite 

58.3 

2, 

.75 

0.013 

97  Tif\tr 

54  46 

0, 

.15 

0 . 038 

56.97 

0. 

.447 

0.038 

62.0 

0.5 

28 — Haematite 

47.6 

Nil 

Trace 

48.4 

Nil 

Trace 

57.0 

Trace 

Trace 

29 — Limonite  . 

54.20 

1 

.16 

0.407 

56.01 

1 

.52 

0.016 

64.32 

1 

.14 

0.065 

52.19 

1 

.47 

0.616 

51.0 

1 

.7 

Nil 

50.6 

0 

.8 

Nil 

53.2 

2 

.65 

0.0016 

53.2 

1 

.89 

0.014 

54.0 

1 

.15 

0.002 

30 — Magnetite 

64.81 

0 

.158 

Trace 

62.03 

0 

.170 

Trace 

63.24 

0 

.17 

Trace 

31 — Magnetite 

32 — Magnetite 

50.96 

0 

.083 

0.004 

55.9 

1 

.0 

33 — Magnetite 

30.1 

0 

.31 

Trace 

63.07 

0 

.043 

0.016 

(End  of  Mr.  Brewer's  report.) 


Iron  Ore  from  Head  Bay. 

In  view  of  the  importance  of  obtaining  more  exact 
information  in  reprard  to  the  richness  and  other  char- 
acteristics of  the  available  ore,  I  discussed  with  Mr. 
W.  F.  Robertson  the  possibility  of  having  a  quantity 
of  ore  taken  from  one  or  more  of  the  deposits,  and 
sending  largo  samples  to  Victoria  for  analysis  and  for 
tests  in  regard  to  magnetic  concentration.  Mr.  Rob- 
ertson considered  that  it  was  not  necessary  to  under- 
take this  at  the  present  time,  but  he  instructed  Mr. 
Brewer  to  obtain  a  large  general  sample  of  ore  from 
the  deposits  at  Nootka  sound.  Head  bay.  In  a  let- 
ter from  Mr.  Robertson  dated  August  r2th,  1918,  and 
enclo.sing  an  assay  certificate  dated  August  9th,  he 
informs  me  that  Mr.  Brewer  took  nine  samples  from 
various  parts  of  the  deposit,  including  two  near  the 
margin.  He  also  took  a  sam])le  of  the  foot-wall.  The 
nine  samples  were  assayed  separately  for  iron  and 
were  found  to  contain:  63  per  cent.,  70  per  cent.,  67.2 
per  cent.,  63  per  cent.,  63  per  cent.,  44.8  per  cent., 
47.8  per  cent.,  67.2  per  cent.,  and  68.2  per  cent.  The 
samples  containing  44.8  and  47.8  per  cent,  were  tak- 
en near  the  margin  of  the  deposit.  A  composite  sam- 
ple was  made  up  containing  erpial  amounts  of  each  of 
the  above  nine  samples,  and  of  the  one  foot-wall  sara- 


13.36  Llndeman's  sample. 

13.6  Brewer's  sample. 

21.2  Brewer's  sample. 

17.6  Brewer's  sample. 

....  Carmichael's  sample. 

23.22  Lindeman's  sample. 

4.2  Brewer's  sample. 
3.85  Carmichael's  sample. 
3.81  Lindeman's  sample. 

17.0  Brewer's  sample. 

18.6  Carmichael's  sample. 

16.25  Lindeman's  sample. 

1.4  Brewer's  sample. 

22.0  Carmichael's  sample. 

12.1  Gold,  trace;   silver,  1.2  oz. ;   copper,  3.3%; 

Brewer's  sample. 

3.3  Brewer's  sample. 
4.8  Brewer's  sample. 

....  Hand  sample  reported  by  Carmichael. 

8.52  Lindeman's  sample. 

4.51  Lindeman's  sample. 

8.88  Lindeman's  sample. 

2.32  Lindeman's  sample. 

1.40  Lindeman's  sample. 

....  Carmichael's  sample. 

....  Galloway's  sample. 

....  Galloway's  sample. 

....  Galloway's  sample  (selected). 

First  four  samples  by  McKenzie. 

1.02  Manganese,  0.85;  water  combined,  18.54. 

0.83  Manganese,  0.51;  water  combined,  16.02. 

1.99  Manganese,  0,39;  water  combined,  20.47. 

1.56  Manganese,  0.70;  water  combined,  19.61. 

2.0  Brewer's  sample. 

1.7  Owner's  sample. 

1.31  Owner's  sample. 

1.62  Owner's  sample. 

1.04  Owner's  sample. 

4.21  McEvoy's  samples.  (See  "Iron  Ore  Oc- 
3.85  currences    in    Canada,"    Can.    Dept.  of 

4.05  Mines,  1917,  p.  SI.') 

....  Ore  carries  too  much  copper  to  be  suitable 

for  iron-making. 

25.96  Lindeman's  sample. 

16.0  Carmichael's  sample. 

51 . 5  Brewers'  sample. 

7.64  Lindeman's  sample. 


pie.  This  composite  sample  was  analysed  and  was 
found  to  contain  : — 

p.c.  p.c. 

Iron    57.1      Sulphur   Trace 

Silica    15.5      Phosphorus   0.05 

Lime    0.6 

The  average  richness  of  the  ore  itself  is  66  per  cent, 
of  iron,  and  the  average  richness,  including  the  two 
samples  near  the  margin,  is  61.6  per  cent.  The  com- 
posite sample  contained  57.1  per  cent,  of  iron,  from 
which  it  can  be  calculated  that  the  wall-rock  would 
contain  16.8  per  cent,  of  iron.  If  we  assume  that  the 
samples  are  representative  of  the  deposit,  we  learn 
that  the  rich  ore  contains  66  per  cent,  of  iron,  and 
that  a  general  sample,  including  ore  near  the  mar- 
gin, and  some  of  the  wall-rock,  contains  57  per 
cent,  of  iron.  We  may  apparently  conclude  from  this 
that  in  general  mining  an  ore  of  at  least  55  per  cent, 
of  iron  can  l)e  expected.  It  appears,  further,  that  the 
i:angue-niatter  is  siliceous  and  contains  very  little 
lime,  and  that. the  ore  is  free  from  sulphur  and  below 
the  Bessemer  limit  in  phosphorus. 

The  Head  Bay  deposits  appear  as  Nos.  13  and  14  in 
Mr.  Brewer's  list,  but  Mr.  Brewer  does  not  state  from 
which  of  these  properties  his  present  samples  were 
taken,  or  whether  the  samples  M-ere  taken  from  both 
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jn-operties.  Tlic  wi'iirht  oF  tlic  samples  is  also  uot 
iiiciitioiuMl.  Mr.  Hohertsoii  considers  that  the  above 
results  arc  lii^fhcr  thaji  would  he  obtained  from  an 
average  shipment  of  ore  from  this  deposit. 

Notes  from  the  B.  L,  Thane  Company. 

The  follow  inj,'  notes  on  Four  dci)osits  of  iron  ore  in 
liritish  Columbia  were  given  me  by  the  1>.  L.  Thane 
('omi)any,  of  San  Francisco,  and  are  of  value  as  sup- 
j)orting  the  eonelu.sion  that  there  is  available  an  ade- 
quate supply  of  magnetite  ore.  The  analyses  tiuoted 
indicate  a  higher  grade  of  ore  than  that  on  which  I 
have  based  this  report. 

Texada  Island. — Deposit  of  magnetite  owned  by 
the  Pugct  Sound  Iron  ('omj)any.  The  (lei)osit  con- 
tains 1,000,000  tons  and  probably  an  additional  2,- 
I'OO.OOO  tons.  Tlie  ore  is  loaded  into  ships  near  the 
mine.    The  ore  contains: — 


P.C. 

P.C. 

62.9 

M.iKiiesia  .  .  .  . 

0.75 

Silica  

6.66 

Nickel  

0.014 

Phosphorus  .  . 

0.016 

Cobalt  

0.005 

Sulphur   . .    . . 

0.51 

Copper   .  .    .  . 

  0.13 

Alumina  .  .   .  . 

1.4 

Titanium    . .  . 

Nil 

I>ime  

2.0 

  Nil 

The  estimated  cost  (pre-war)  at  a  I'uj^et  Sound  i)ort 
was :  — 

Mining   $0..')6 

Land  transportation   .10 

Sea  transportation   .50 

Royalty  25 

Fixed  charges   .20 

Exi)ort  dut.v   .50 


Total   $2.11 

Or  $3.18  per  to:i  of  ing-iron. 

Tile  assumetl  output  was  200,000  tons  a  year  for 
twenty  years.  A  tram  from  the  mine  of  1.1  miles 
would  cost  $10,000;  e(iuipment  and  development  of 
mine,  $290,000;  total,  $300,000. 

Cumshewa. — A  deposit  of  magnetite  on  Louise  is- 
land, owned  by  H.  K.  Owens,  contains  570,000  tons, 
with  a  probable  344,000  tons  more.  The  ore  is  load- 
ed into  ships  near  the  mine.     The  ore  contains: — 

P.C.  P.C. 

Iron                         60.0       Sulphur    0.020 

Silica                       7.0       Lime    2.0 

Manganese               0.83      Titanium    0.07 

Phosphorus  ...  0.008 
Pre-war  cost:  — 

Mining   $0.75 

Land  transportation   .15 

Sea  transportation   .75 

Vixed  charges   .71 

Export  duty   .50 


Total   $2.86 

Or  $4.86  per  ton  of  pig-iron. 

Assumed  output,  100,000  tons  i)er  annum  for  nine 
years.  An  aerial  tram  of  1.5  miles  from  mine  to 
wharf  would  cost  $20,000;  purcha.se  of  mine,  $200.- 
000;  eciuipment  and  develoiunent.  $100,000;  total. 
$820,000. 

Head  Bay. — A  deposit  of  magnetite  on  \'aiU'ouvcr 
island,  owned  by  Glengarry,  Canadian  Collieries 
(Dunsmnir),  Limited,  and  Clarence  Dawley,  Clayo- 
quot.  contains  150,000  tons,  with  a  probable  250.000 
tons  more.    Ship  from  Xootka  sound.    It  contains: — 

P.C.  P.C. 

Iron                          60.0    Phosphorus    0.008 

Silica                          8.0    Sulphur    0.013 

Pre-war  cost:  — 

Mining    JO .  90 

Land  tra nsi)ortation   .10 


Sea  transportation 

Itoyalty   .25 

Fixed  cha^ge^^  .30 

lOxport  duty   .  .50 

Total   $2,70 

Or  $4.27  per  ton  of  pig-iron. 

A.ssumed  output,  f)0,000  tons  j)er  annutn  for  .seven 
years.  Would  need  an  aerial  tram  of  1.5  miles  from 
mine  to  wharf,  costing  $20,000;  development  and 
equipment,  $50,000;  total,  $70,000. 

Quinsam  Lake. — A  fleposit  of  magnetite  owned  by 
Jones  &  Thomson,  probably  contains  500,000  tons. 
Ship  from  Campbell  river.    It  contains: — 

P.C.  P.C. 

Iron  .    60.0  Lime  .  .  1.7 

Silica  '.   4.0  Phosphorus   ..    ..  0.002-0.976 

Manganese    0.65  Sulphur   0.005-0.068 

Alumina   2.6 

Pre-war  cost:  — 

Mining   $0.90 

Land  transportation   .60 

Sea  transportation                                           .  .50 

Royalty  25 

[•'ixed  charges   2.12 

Export  duty   .50 

Total  $4.87 

Or  $7.71  per  ton  of  pig-iron. 

A.ssumed  output,  60,000  tons  per  annum  for  eight 
years.  Needs  a  twenty-mile  aerial  tram,  co.sting 
$220,000;  develojmient,  $60,000;  total,  $280,000. 

With  regard  to  the  estimated  cost  of  mining  and 
transporting  the.se  ores,  we  find  (excepting  the  last 
in  view  of  the  unusually  heavy  fixed  charges)  the 
total  costs  to  be  $2.11,  $2.86  and  $2.70  per  ton  of  ore. 
Deducting  the  export  duty  of  50c..  these  become  $1.61. 
$2.36  and  $2.30  ])er  ton.  Messrs.  B.  L.  Thane  consider 
the  1!)1S  costs  for  labor,  materials,  transportation  and 
capital  charges  would  all  be  doubled,  thus  leaving  a 
duty-free  eo.st  of  $2.97,  $4.22  and  $4.15  per  ton.  or 
an  average  cost  of  $3.78  per  ton.  Remembering  that 
these  relate  to  outputs  of  200.000  tons,  100.000  tons, 
and  60,000  tons  respectively,  it  does  not  appear  that 
Mr.  Brewer's  estimate  of'$4  a  ton  on  an  output  of 
50.000  tons  is  at  all  too  liigh. 

Notes  on  Cost  of  Mining  and  Transportation. 

1.— Mr.  W.  M.  Brewer,  in  a  letter  dated  Jidy  8th. 
1918,  writes  me  that  he  has  had  interviews  with  Mr. 
R.  n.  Stewart  in  regard  to  the  cost  of  mining  an<l 
with  Ca|)tain  Simon  MacKenzie  in  regard  to  the  cost 
of  transportation. 

Mr.  Stewart  stated  that  where  the  iron  ore  wouM 
be  mined  by  quarrying  and  there  would  not  be  very 
much  development  work  and  only  a  reasonable 
amount  of  sorting,  the  cost  of  mining  iron  ore  at  the 
deposits  on  Texada  islaiul,  Redonda  island,  and  Noot- 
ka  sound  (Head  bay)  should  not  exceed  $1  per  ton. 
even  when  a  quantity  of  only  100  tons  a  day  was  be- 
ing mined.  He  also  said  that  Mr.  Brewer's  estimate 
of  $5,000  for  the  cost  of  installing  a  3-drill  compres- 
sor plant  at  any  of  these  mines  should  be  increa.sed 
to  about  $12,000  in  view  of  present  conditions. 

Captain  MacKenzie  stated  that  Mr.  Brewer's  e.s- 
timate  of  $1  per  ton  for  transporting  iron  ore  from 
Texada  island  or  Redoiula  island  to  the  neighbor- 
hood of  Vancouver  was  reasonable,  provided  that 
good  dispatch  were  given  in  loading  and  discharg- 
ing, and  that  a  regular  business  could  be  ensured 
averaging  not  less  than  700  tons  a  week.  He  also 
stated  thai  if  the  ore  was  only  to  be  hauled  a  short 
distance,  as.  for  examiile.  from  the  west  coast  of 
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Tcxada  island  or  Uocloiida  island  to  llir  cast  roast 
ol"  VaiU'ouvcf  island,  say  in  the  iiei^lil)orlu)od  of 
Union  bay,  tiie  cliarj;e  for  tiausportation  .should  not 
exceed  50  cents  or  at  the  ontsitle  75  cents  per  ton, 
provided  that  rejjtilar  business,  liandlin.Lr  TOO  tons  a 
week,  were  establisiied  with  reasonabh'  dispatch,  say 
ten  hours  for  loading  and  twenty-four  liours  for  dis- 
chargin":  cargo.  Captain  MacKen/ie  considered  tliat 
Mr.  Brewer's  estimate  of  ifil.50  per  ton  for  transport- 
ing iron  ore  from  Xootka  sound  to  the  neighbourhood 
of  Vaiu'ouver  would  lie  all  I'i^iit  under  reasonably 
nornud  conditions,  although  at  the  time  of  writing 
the  transportation  companies  were  asking  about  ^'A 
per  ton  in  cargoes  of  700  tons. 

2.— i  have  received  from  ;\lr.  Kobertson,  under 
date  of  .Inly  (itii,  191S,  the  following  memoi-andum  re 
transportation  of  ore,  etc.,  from  Mr.  II.  L.  Drumniond, 
Maiuiger,  North-Avest  Lighterage  Company.  Seattle. 

Iron  Ore  from  West  Coast,  Vancouver  Island:  — 

111  kit.s  of  1.000  tons  ..  L^stimated  at  $1.50  to  $2  per  ton. 
In  lots  of  2,000  tons  .  .  lOstiniatod  at  per  ton. 

Iron  Ore  from  Texada  Island  (on  Long  Contract)  — 

In  lots  of     500  tons   90  cents  per  ton. 

In  lots  of     800  ton.s   80  cents  per  ton. 

In  lots  of  1.000  tons   •    65  cents  per  ton. 

The  Drnmmond  Lighterage  Company  are  trans- 
porting : — 

Coal  from  Comox  to  Seattle  at  90  cents  per  ton. 

Coal  from  Xanaimo  to  Seattle  at  75  cents  per  ton. 

They  take  1,200  tons  per  trip,  and  from  15,000  to 
18,000  tons  per  month.  The  charge  for  carrying  cop- 
per ore  from  Sidney  inlet  to  Tacoina  is  from  i|^3.50  to 
per  ton. 

Conclusions. —  (1)  Raising  the  estimate  for  the  3- 
driil  plant  from  $5,000  to  $12,000  will  increase  the 
cost  of  equipping  each  mine  by  $7,000,  but  will  only 
increase  the  cost  per  ton  of  ore  by  about  3  cents. 

(2)  .  The  original  transportation  estimate  of  $1  a 
ton  from  Texada  and  Redonda  and  $1.50  a  ton.  from 
Nootka  sound  are  supported  by  the  above  notes. 

(3)  .  With  reference  to  the  cost  of  mining,  Mr. 
Robertson  considers  that,  in  view  of  the  need  of  ob- 
taining an  ore  of  neasonable  richness,  the  cost  of  min- 
ing would  certainly  be  higher  than  i\lr.  Stewart's  es- 
timate of  $1  per  ton,  and  that  $2  is  as  low  as  can 
.safely  be  estimated  under  present  conditions.  We 
may  reasonably  suppose,  however,  that  in  course  of 
time,  when  the  industrv  becomes  better  e.stablished, 
and  if  the  ore-deposits  are  found  to  be  large  enough, 
the  cost  of  mining  may  possibly  come  down  to  about 
$1  per  ton.  even  with  the  present  rate  of  wages. 

Notes  on  Various  Iron-Ore  Deposits. 
1.  Iron-deposit  at  Sarita  River. — 1  received  from 
the  lion.  Wm.  Sloan  a  letter  date  June  7th  from  Mi-. 
.1.  F.  Bledsoe.  Manager  of  the  Central  Iron  Commit- 
tee of  Vancouver  Island,  enclosing  a  note  from  Mr. 
Wm.  Lorimer,  of  576  Toronto  Street,  Victoria.  B.C.. 
in  regard  to  the  iron-ore  deposit  at  Sarita  river.  Mr. 
Lorimer.  under  date  of  June  6th,  states  that  this  de- 
posit has  been  mined  to  the  extent  of  forming  a  dump 
of  ore,  and  suggests  that  some  of  this  ore  should  be 
sent  to  the  laboratory  at  Victoria  for  treatment.  He 
offers  to  sack  and  ship  as  much  ore  as  may  be  re- 
quired, and  would  make  no  charge  for  this  beyond 
his  expen.ses.  This  deposit  is  Xo.  18  in  Mr.  Brewer's 
li.st.  It  is  estimated  to  contain  probably  30.000  tons, 
with  a  po.ssible  25,000  tons  additional.  The  deposit  is 
one  mile  and  a  half  from  deep  water.  It  would  cer- 
tainly be  of  interest  to  have  a  (|uantity  of  this  ore 


sn[iplicd  for  elieniical  analysis  and  other  tests,  but 
it  will  be  more  worth  while  to  open  up  some  of  the 
larger  deposits  which  are  .stiuated  close  to  deep 
water.  Moreover,  the  samples  received  from  this  de- 
posit liave  been  rather  liigh  in  sulphur,  as  is  shovn 
ill  Mr.  Brewer's  report. 

2.  Kitchener  Group,  West  Redonda  Island,  and 
other  Deposits. — Mr.  Nichol  Thompson,  of  Vancou- 
ver, has  placed  at  my  disposal  certain  information 
respecting  the  iron-ore  deposits  in  British  Columbia. 
This  includes  a  general  .synopsis  of  the  iron-deposits 
in  British  Columbia,  and  reports  with  regard  to  the 
Kitchener  group,  the  Elsie  claim,  on  West  "Redonda 
Island,  and  other  claims,  from  which  I  extract  the 
foUoAving: — 

The  Kitchener  group  (No.  7  in  Mr.  Brewers'  list), 
is  located  on  Wigwam  bay,  Seymour  inlet,  (^ueeii 
Charlotte  sound.  A  i*eport  hy  G.  A.  Clothier,  Febru- 
ary, 1918,  shows  vein  No.  2  to  contain  65.5  per  cent, 
iron,  4.6  per  cent,  insoluble,  and  0.5  per  cent,  sulph^.r; 
and  vein  No.  3  to  contain  64.4  per  cent,  iron,  1.8  per 
cent,  insoluble,  and  0.1  per  cent,  sulphur.  Further 
surface  Avork  Avould  be  needed  to  prove  the  contin- 
uity of  the  ore-shoots  on  the  surface  before  diamond- 
drilling  to  prove  them  at  depths  Avould  be  justified. 
A  sample  of  the  Kitchener  ore  supplied  by  Mr.  Thomp- 
son of  July  24th,  1916,  Avas  found  to  contain : — 

Peroxide  of  iron   64.35  I  Iron.  64.5 


per  cent. 


Protoxide  of  iron  

Protoxide  of  manganese  

Alumina  

Lime  .'  

Magnesia  

Sulphur   Slight  trace. 

I^hosphorus   Slight  trace. 

Insoluble   4.70 


25.16  { 
0.47 
0.96 
1.00 
3.89 


Total  100.53 

A  report  of  the  Elsie  claim,  on  W^est  Redonda  is- 
land (No.  9,  Mr.  BrcAA'er's  list),  by  Alexander  Sharp, 
Vancouver,  October,  1917,  contains  the  foloAving  sum- 
mary: "The  Elsie  mineral  claim  has  a  Avell-defined 
magnetite-iron  ore  vein,  fully  30  feet  Avide,  probabl.v 
extending  from  the  east  to  the  Avest  boundaiy,  and 
to  depth.  The  ore  is  high  grade,  almost  free  from 
sulphur,  phosphorus,  and  other  impurities.  Situat- 
ed on  tide-Avater,  \Adiere  the  largest  ocean-going  ship 
can  be  loaded  at  any  time,  the  mineral  can  be  easily 
and  cheaply  mined." 

Mr.  Sharp  quotes  the  folloAving  analyses  for  this 
ore : — 


Iron  .  .  . 
Sulphur  . 
Insoluble 


P.C. 
65.0 
None. 
9.20 


Iron  

Silica  .  .   . . 
Lime  .... 
Phosphorus 
Sulphur   .  . 


P.C. 
61.10 
7.31 
3.10 
0.015 

o.no 


Some  626  tons  of  this  ore  Avas  shii)ped  to  the  Os- 
Avego  Iron  and  Steel  Compan.v  s  furnace  in  Oregon. 
The  aA'erage  iron  content  Avas  60.8  per  cent.,  and  the 
ore  Avas  reported  to  work  Avell  in  the  puddliivg-fur- 
nace. 

Mr.  Thompson  also  supplied  me  with  reports  by  J. 
II.  Scott,  of  London,  and  W.  XcAvman,  of  Vancouver, 
with  regard  to  the  Shoo  Fly  and  Nellie  C.  claims  of 
iron  ore  situated  near  Cardero  channel,  in  the  Coast 
District  of  British  Columbia,  120  miles  north  of  Van- 
couver City.  The  report  sjieaks  very  favourably  of 
the  amount  and  nature  of  the  ore,  but  tin'  aualvses 


42 


tRON  AND  STEEL  OF  CANADA 


March,  1919 


they  quote  show  only  50  per  cent,  of  iron  and  as  much 
as  2  per  cetit.  of  sulphur,  which  does  not  support  their 
statements  with  regard  to  the  value  of  the  ore.  The 
complete  analysis  quoted  is : — 

P.c. 

Ferric  oxide  51.80 

Ferrous  oxide   25.63 

Silica   19-50 

Sulphur   2.10 

Phosphorus   Nil. 


Titanium   Nil. 

Water  and  oxygen   0.97 

Total   .  .  100.00 

Three  samples  assayed  for  .sulphur  showed:  1.75 
per  cent.,  4.5  per  cent.,  and  0.71  per  cent,  respective- 
ly. Eight  samples  assayed  for  iron  showed :  59.7  pet 
cent.,  57.5  per  cent.,  54.6  per  cent.,  58.8  per  cent.,  54 
per  cent.,  59.3  per  cent.,  51  per  cent.,  and  53.2  per 
cent,  respectively. 


Metallurgical  Notes 

liy  W.  G.  DAUNCEY. 
The  Grain  Size  in  Steel  as  Influenced  by  Rolling. 


The  four  photomicrographs  reproduced  below  were 
taken  to  illustrate  the  result  of  an  experiment  carried 
out  at  the  Welland  Plant  of  the  Canadian  Steel  Foun- 
dries in  March,  1917.  It  had  been  demonstrated  that  the 
casting  of  a  steel  blank  for  the  production  of  4.5  inch 
shells  was  not  a  practicable  proposition,  and  efforts 
were  made  to  east  a  larger  ingot  and  to  roll  this  down 
to  a  4.8  bar,  which  would  afterwards  be  cut  into  a  num- 
ber of  blanks  of  the  necessary  (10%  inch)  length.  With 
the  object  of  showing  that  the  major  refining  influence 
of  the  work  done  during  breaking  down  would  be  ab- 
sorbed before  reaching  the  centre  of  the  finished  bar. 


the  following  investigation  was  made :  An  ingot  was  cast 
in  a  mould  10  inches  by  10  inches  at  the  top;  9  inches 
by  9  inches  at  the  bottom,  and  4  feet  long.  The  shape 
of  this  mould  was  square  in  cross  section  with  well 
rounded  corners,  and  a  brick  hot-top  6  inches  deep  was 
used.  The  chemical  composition  of  the  steel  was 
as  follows : 

C  Mn  Si  P  S 

.46  .81  .23  .031  .032 

and  the  heat  was  made  in  a  30-ton  oil-fired  open-hearth 
furnace.    The  ingot  after  stripping  was  re-heated  in  a 
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continuous  furnace  and  broken  down  on  a  22  inch  mill. 
The  reduction  in  size  from  the  10"  x  10"  by  9"  x  9"  in- 
got to  the  4.8  inch  bar  was  achieved  by  nine  passes.  The 
necessary  20  per  cent  discard  was  not  removed  from 
the  ingot,  but  was  later  taken  from  tlie  finished  bar. 

A  transverse  section  was  cut  from  next  to  tlie  aeeepted 
portion  of  the  bar,  and  from  this  a  piece  running  from 
the  outside  to  well  past  the  centre  was  taken  for  micro- 
scopical examination.  After  polishing,  and  etching  with 
a  5  per  cent  solution  of  nitric  acid  in  alcohol,  the  four 
photomicrographs  were  taken.  The  first  (A)  was  from 
2  MM  inside  the  outer  edge;  the  fourth  (D)  was  on  the 
central  axis  of  the  bar;  and  (B)  and  (C)  were  from 
two  intermediate  positions.  The  magnification  was  in 
each  case  90  diameters  and  an  examination  of  the  prints 
clearly  demonstrates  that  the  influence  of  work  upon 
the  refinement  of  grain  was  much  more  marked  to- 
wards the  outside  of  the  bar  than  farther  in.  Owing 
to  heating  conditions  slight  decarburization  is  apparent 
in  photomicrograph  "A."  This  variation  in  grain  size 
would  have  no  bearing  upon  a  finished  forging  because 
the  blank  would  have  to  be  re-heated  above  the  temper- 
ature at  wliieh  these  crystals  had  developed.  A  test 
piece  removed  from  as  near  as  possible  to  where  photo- 
micrograph "A"  was  taken  gave  about  11  per  cent 
higher  tensile  strength  than  one  removed  from  the 
centre  of  the  bar,  where  the  structure  was  as  shown  at 
"D." 

Carhon  and  the  Composition  of  Steel. 

In  dealing  with  the  problem  of  the  corrosion  of  steel 
it  is  well  to  consider  the  probable  influence  of  carbon 
compounds  in  iron  on  the  electrohi:ic  effects.  When 
a  piece  of  steel  has  been  properly  prepared  it  is  possible 
to  demonstrate  that  the  structure  is  far  from  homogen- 
eous, and  that  it  contains  certain  clearly  defined  con- 
stituents. In  wrought  iron  one  sees  a  peculiar  coarse- 
grained structure  which  is  called  ferrite,  and  from  then 
on  as  the  carbon  increases  the  compound  becomes  steel. 
As  the  carbon  percentage  increase  a  number  of  peculiar 
and  characteristic  structures  appear  which  correspond 
to  definite  compounds,  solid  solutions,  and  eutectics.  It 
must  not  be  assumed  that  all  these  structures  are  differ- 
ent substances,  for  they  may  be  allotropic  modifications 
or  phases  of  one  and  the  same  substance.  The  carbon 
in  steel  is  not,  like  in  some  cast  iron,  in  the  free  state, 
but  combined  with  iron  forming  the  carbide  of  iron, 
FcjC.  This  carbide  has  been  given  the  name  of  "  cemen- 
tite"  from  the  fact  that  it  occurs  abundantly  in  steel 
treated  by  the  cementation  process.  Under  high  power 
microscopical  examination  carbon  steels  exhibit  a  pear- 
ly lustre,  owing  to  a  finely  lamellar  structure.  To  this 
constituent  the  name  pearlite  has  been  given,  and  it 
consists  of  a  banded  structure  of  cement ite  and  ferrite, 
in  definite  proportions,  not  a  compound,  but  simply  an 
intimate  mixture.  In  hardened  steel  there  are  a  num- 
ber of  other  constituents  which  correspond  to  different 
quantities  and  conditions  of  the  carbon.  Among.st  these 
may  be  mentioned  austenite,  martensite,  troostite,  os- 
mondite,  and  sorbite,  names  given  in  honor  of  eminent 
metaIlograi)tiists.  Austenite  is  a  constituent  of  steel 
softer  and  less  magnetic  than  martensite  with  which  it 
is  often  a.ssociated.  It  can  be  produced  by  quenching 
small  sections  of  steel  containing  more  than  1.5  per 
cent  of  carbon  in  ice-cold  water  from  a  temperature  of 
1100  deg.  C.  Martensite,  according  to  Osmond,  tlie  solid 
solution  of  carbon  in  iron  when  quenched  above  the  re- 


calescence  pointy  which  occurs  in  the  neighbourhood  of 
pearances  presented  by  the  solid  solution  areas  during 
700  deg.  C.  This  is  the  name  given  to  one  of  the  ap- 
their  resolution  into  pearlite.  Osmondite,  arbitrarily 
taken  as  the  boundary  between  troo.stite  and  sorbite,  or 
that  stage  in  the  transformation  of  austenite  at  which 
the  solubility  in  dilute  sulphuric  acid  reaches  its  maxi- 
mum rapidity.  Sorbite  is  the  name  given  the  appear- 
ance presented  by  the  solid  .solution  or  hardenite  dur- 
ing one  phase  of  its  translation  into  laminated  pearlite. 
In  trying  to  summarize  the  above  information  one  may 
say  that: 

1.  — The  composition  of  all  unhardened  steels  will  be 
either  pearlite  alone,  or  pearlite  associated  with  ferrite 
or  eementite. 

2.  — Without  taking  into  consideration  austenite  and 
troostite,  hardened  steel  is  composed  of  martensite  alone, 
or  of  martensite  associated  with  ferrite  or  eementite. 

3.  — The  same  piece  of  steel  cannot  contain  together 
both  ferrite  and  eementite. 

4.  — The  presence  of  the  lamelear  variety  of  pearlite 
IS  almost  certain  proof  that  the  steel  has  been  an- 
nealed. 

Accepting  the  definitions  that  ferrite  is  iron  free 
from  carbon,  and  that  eementite  is  a  compound  repre- 
sented by  the  formula  FcjC,  it  becomes  evident  that  in 
very  low  steels,  say  ranging  from  .02  to  .10  the  struc- 
ture must  be  almost  entirely  ferrite,  and  that  in  steel 
containing  2.00  per  cent  of  carbon  there  will  be  an  ex- 
cess of  eementite.  It  therefore  becomes  apparent  that 
there  will  be  one  point  of  carbon  content  at  which  the 
component  ferrite  and  eementite  will  both  be  satisfied, 
m  other  words,  the  original  proportion  will  be  that  of 
the  eutectic  alloy.  This  occurs  in  a  pure  steel  contain- 
ing about  .80  per  cent  of  carbon,  the  micro-structure  of 
this  grade  showing  no  ferrite  or  eementite.— Journal 
Canadian  Mining  Institute,  Feb.,  1919. 


COURSE  IN  METALLOGRAPHY. 

The  course  of  practical  instruction  in  metallography, 
that  has  been  given  at  McGill  University  during  the  past 
few  months  by  Messrs.  Pascoe  and  Roast,  is  now  nearly 
ended.  The  cour.se  has  been  a  very  successful  one.  and 
has  been  greatly  appreciated  by  those  who  attended  it. 
Some  of  these  have  asked  for  an  extension  course  of 
more  advanced  instruction,  and  others,  who  did  not  at- 
tend the  first  course,  have  enquired  whether  it  will  be 
repeated  in  the  near  future.  We  understand  that  if  a 
sufficient  number  of  students  present  themselves, 
Messrs.  Pascoe  and  Roast  are  i)repared  to  repeat  the  ele- 
mentary course  and  also  to  give  advanced  instruction. 
All  who  wish  to  join  cither  of  tliese  courses  should  ap- 
ply at  once  to  Dr.  A.  Stansfield,  McGill  University,  who 
will  be  glad  to  answer  any  questions  about  the  course. 
The  instruction  will  probably  begin  about  tlie  31st  of 
^larch  and  will  continue  for  fifteen  weeks;  an  early 
start  being  desirable,  so  that  the  course  may  not  ex- 
tend too  far  into  the  summer. 


\\  ll.'OX  AND  STKKI.  OV  (  ANADA  .Man-li. 

Notes  on  Some  Chemical  Reactive  Alloys 

By  E.  A.  ASHCROFT. 
I';ip('r  rcjid  hct'iirr  tlir  Faraday  Soriety. 


Tlie  pluMioiiieiia  herein  noted,  and  any  prosfiect  there 
I'lay  be  of  techiiical  utilization  of  such  alloys  and  their 

operties,  are  all  based  on  the  aeeidental  discovery 
•'lade  in  the  course  of  some  other  researches  (and  1 
believe  for  the  first  time)  of  some  very  remarkable 
I)roperties  which  are  possessed  by  alloys  of  metals  of 
the  inafrnesium  type  with  inetals  of  the  lead  type,  and 
more  particularly  by  alloys  of  magnesium  with  lead 
in  certain  proportions — for  instance,  in  any  proportion 
between  5  per  cent,  to  50  per  cent,  magnesium  with  95 
l)er  cent,  to  50  per  cent.  lead.  Although  calcium  alloys 
disj)lay  the  same  properties  and  act  somewhat  sim- 
ilarly, they  are,  as  far  as  my  researches  have  gone, 
much  less  reactive  than  magnesium  in  this  connection, 
and  likewise  lead  appears  to  be  the  best  base  metal 
for  the  alloys.  An  alloy  of  zinc  and  magnesium  in 
similar  proportions  ayipears  to  be  less  easily  oxidized 
even  than  either  zinc  or  magnesium  alone. 

The  alloj's  of  magnesium  with  lead — for  instance,  an 
alloy  of  15  per  cent,  magnesium  with  85  per  cent,  lead 
— will  rapidly  and  completely  oxidize  in  the  cold  if 
exposed  to  atmospheric  oxygen  and  moisture,  being 
then  converted  rapidly  into  a  "jet-black"  powder  hav- 
ing the  composition  of  magnesium  hydrate  and  lead 
.sub-oxide  or  its  hydrate,  XMoO,H„0  +  XPb^O  (H,0) 
X.   The  reaction  is  complete  in  a  few  hours. 

The  water  present  up  to  this  stage  of  the  reaction 
does  not  take  any  part  in  the  oxidization  of  the  metals, 
and  is  not  itself  decompo.sed,  but  combines  with  the 
oxide  of  magnesium  and  the  sub-oxide  of  lead  to  pro- 
duce hydrates,  the  oxygen  absorbed  by  the  metals  be- 
ing obtained  from  the  atmosphere.  This  can  be  easily 
demonstrated  hr  confining  the  bases  and  measuring 
and  analyzing  them,  but  the  moisture,  nevertheless, 
is  essential  to  the  reactions,  which  will  not  take  place 
in  its  absence. 

For  the  purpose  of  these  experiments  a  convenient 
apparatus  is  an  ordinary  Orsatt  gas  analysis  set,  fitted 
at  the  open  end  with  a  500  c.c.  exposure  bottle,  with 
the  alloy  (1  or  2  grams)  placed  in  a  capsule  depending 
from  the  stopper,  and  water  (about  100  c.c.)  placed 
underneath  and  introduced  through  a  separator  fun- 
nel. The  gases  can  then  be  both  measured  in  volume 
and  analyzed  conveniently.  A  larger  experiment  is 
conveniently  made  by  employing  a  large  glass  des- 
sicator  of  known  capacity,  and  connected  by  glass 
tubes  and  stopcock  with  a  2-litre  graduated  cylinder 
and  balancing  bottle,  such  as  are  used  for  testing 
calcium  carbide.  The  gases  can  then  be  accurately 
measured  for  volume  (a  thermometer  is  placed  in  the 
dessicator,  and  the  alloy  exposed  on  the  shelf  thereof), 
but  analysis  must  be  made  by  drawing  off  the  gases. 

For  tliese  experiments,  if  the  object  is  the  complete 
removal  of  oxygen  from  jiny  gaseous  mixture,  it  is  pre- 
ferable for  a  small  excess  of  alloy  to  be  present,  and 
likewise,  if  the  alloy  is  to  be  completely  oxidized,  a 
little  excess  of  oxygen  mixture  is  preferable,  but  in 
neither  case  is  any  large  excess  necessary,  the  reac- 
tions being  very  complete  without  excess. 


It  is  not  even  necessary  to  crush  the  alloy  finely, 
although  such  crushing  is  ea.sy  on  account  of  the  brit- 
tle and  friable  structure  of  such  alloys.  Quite  large 
f)ieees,  if  exposed,  will  rapidly  oxidize  and  fall  to  pow- 
der in  moi.st  air.  The  temperature  may  be  that  of  the 
ordinary  air,  or  higher  or  lower. 

The  reactions  up  to  this  point  may  be  expressed 

thus: — 

(a)  2Mg+0+H,0=MgO,H, : 

(b)  2Pb+O-|-H.,O=Pb,03H,. 

The  reactions  are  slow  at  first,  becoming  more  rapid 
as  they  proceed,  and  are  complete  in  a  few  hours. 

Hydrates  are  formed  in  each  case,  which  I  have 
proved  to  be  stable  even  when  heated  up  to  about 
200°  C. 

Continued  exposure  of  the  product  in  a  space  from 
which  all  oxygen  has  been  removed,  or  in  atmospheric 
air  containing  very  little  or  no  moisture,  apparently 
produces  no  further  effect,  but  by  damping  the  mix- 
ture it  may  be  rapidly  oxidized  on  further  exposure 
to  PbO.Ho  and  MgOoHj  with  rapid  and  complete 
t  hange  of  color  to  a  light  brown  or  pink. 

For  atmospheric  oxidization  alloys  of  15  per  cent. 
Mg  are  preferable  to  those  of  higher  content,  as  the 
richer  alloys  (e.g.,  an  alloy  of  35  per  cent.  Mg  and  up- 
wards) will  not  oxidize  readily  in  the  cold. 

By  use  of  this  reaction,  if  sufficient  of  the  alloy  be 
exposed  to  combine  with  all  the  oxygen  in  any  con- 
fined space,  every  trace  of  oxygen  may  be  removed 
from  any  gaseous  mixture  containing  it. 

It  seems  therefore  possible  that  such  alloys  might 
find  useful  application,  both  in  the  laboratory  and 
also  in  small  commercial  operations  for  manufacturing 
nitrogen  from  the  air,  and  for  removing  oxygen  from 
any  gaseous  mixture  in  the  cold.  Such  a  process  might, 
for  instance,  economically  take  the  place  of  the  last 
rectifying  tower  at  present  used  in  the  large  scale 
manufacture  of  nitrogen  for  conversion  to  ammonia 
eyanides  or  nitrates  by  liquefaction  and  fractional  dis- 
tillation of  ;iir. 

But  one  may  also  utilize  these  magnesium  lead  or 
like  alloys  for  the  production  of  pure  hydrogen  gas 
for  aircraft  or  other  purposes.  For  this  pvirpose  alloys 
richer  in  Mg  may  be  employed  and  35  per  cent,  is  a 
convenient  strength.  It  is  only  necessary  to  boil  such 
alloys  in  water,  when  reaction  takes  place  as  follows: 

(c)  Mg+H,0=MgO+H, 

(d)  2Pb+H,0=Pb,0-fH.,. 

The  reaction  (c)  takes  place  briskly.  The  lesser 
reaction  (d)  however,  under  these  conditions  proceeds 
only  very  slowly,  and  if  it  is  required  to  render  it 
rapid  aiul  complete,  it  is  preferable  to  digest  the  alloy 
under  a  steam  pressure  of  100  lbs.  to  the  square  inch 
and  a  corresponding  temperature  of  about  ISO*^  C. 
when  the  lead  will  be  completely  oxidized  to  PbO, 
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;ui(l  the  theoretical  quantity  of  hydrogen  liberated. 
Tlie  hydrogen  may  be  drawn  off  from  the  pressure 
vessel  Avith  the  steam  and  collected. 

To  prepare  the  alloys  of  magnesium  and  lead  any 
convenient  method  may  be  employed;  for  instance, 
magnesium  and  lead  may  be  readily  fitsed  together 
under  a  cover  to  a  temperature  of  700°  to  800°  C,  and 
after  mixing  thoroughly,  cooled  out  of  contact  with 
the  air,  when  complete  alloy  will  be  found  to  have 
taken  place,  and  the  product  can  be  readily  broken  up. 
Or  magnesium  may  be  precipitated  from  its  salts  into 
the  lead  by  employing  alkali  metals  or  alkali  metal 
alloys. 

Hut  to  render  the  production  of  such  alloys  specially 
economical,  I  propose  to  electrolyse  anhydrous  mag- 
nesium chloride  (which  is  now  being  produced  com- 
mercially and  very  economically  by  the  process  for 
which  British  Letters  Patent  12,873  and  13,259,  both  of 
1916,  were  granted  to  me)  over  a  cathode  of  molten 
lead.  In  such  manufactures  the  electric  energy  re- 
quired is  the  chief  item  of  consumption,  and  the  cost 
is  only  2,000  kilowatt  hours  per  ton  of  15  per  cent,  alloy. 
Thus  where  electricity  is  very  cheap  these  alloys  can 
be  obtained  practically  at  nearly  the  same  cost  per 
ton  as  metallic  lead,  and  the  resulting  useful  products 
and  effects  may  be  obtained  with  a  considerable  de- 
gree of  economy. 

The  electrolytic  cell  or  apparatus  consists  of  a  cast- 
steel  container  for  the  alloy,  having  a  constant  level 
overflow  weir  and  a  return  passage  beneath  the  cell 
for  the  alloy,  which  is  kept  in  steady  circulation  by 
meaus  of  a  hvdrogen  lift  device  worked  on  the  prin- 
ciple of  the  "well-known  airlifts  used  for  pumping 
liquids.  A  well  is  provided  to  collect  any  sediment 
from  the  electrolyte,  which  is  carried  off  the  active 
surface  of  the  cathode  by  the  circulating  alloy.  The 
anodes  are  of  graphite  or  amorphous  carbon,  and  these 
are  exceptionally  durable  in  this  process  of  electrolysis, 
owing  to  the  property  possessed  by  anhydrous  mag- 
nesium chloride  of  precipitating  as  infusible  and  insolu- 
ble compounds  of  magnesium  and  oxygen  compounds 
present  in  the  salt  bath.  No  oxygen  therefore  appears 
at  the  anode,  which,  in  consequence,  remains  quite 
unaffected.  The  cell  is  sealed  from  the  air,  and  pro- 
vided with  outlets  for  chlorine  gas,  and  with  constant 
level  electrolyte  overflows.  The  cell  is  supplied  with 
lead,  either  molten  or  in  pig  form,  and  the  alloy  is 
drawn  off  and  cooled  under  cover,  when  it  may  be 
broken  up  for  use. 

These  alloys,  furthermore,  possess  the  valuable  fea- 
ture that  they  may  be  produced  where  electric  energy 
is  cheap,  aiuf  then  transported  cheaply  in  sealed  cans, 
and  utilized  at  any  remote  situation.  Thus,  for  instance, 
as  a  source  of  hytlrogen  or  nitrogen  for  aircraft  or 
for  localized  manufactures  of  ammonia  or  nitric  acid, 
the  cost  of  transport  of  the  alloy  would  only  be  a  small 
fraction  of  the  equivalent  cost  of  transport  of  the 
products  or  of  an  equivalent  quantity  of  gases  in 
cylinders.  For  example,  the  weight  of  material  trans- 
port required  to  produce  a  given  qiiantity  of  hydrogen 
at  any  remote  situation  will  be  only  as  1  to  6,  and  of 
nitrogen  as  1  to  10,  when  compared  to  the  transport 
of  cylinder  pases.  Also  the  wear  and  tear  and  capital 
sunk  in  cylinders  and  the  cost  of  compression  are  all 
obviated.    These  are  very  substantial  advantages  to 


set  against  the  cost  of  the  alloys,  but  to  them  must 
also  be  added  that  in  most  instances  the  solid  products 
of  decomposition  of  the  alloy  are  as  valuable  as  (and 
sometimes  much  more  valuable  than)  the  alloys,  so 
that  the  gases  are  obtained  as  by-products,  and  sub- 
stantially free  of  cost. 

The  apparatus  required  for  utilizing  these  alloys 
either  at  the  site  of  their  manufacture  or  at  afty  dis- 
tance therefrom  is  remarkably  simple. 

For  the  production  of  hydrogen  by  treatment  with 
water  alone,  any  convenient  boiler  or  steaming  appar- 
atus with  condenser  for  water  vapour  and  gas  col- 
lecting devices  will  suffice. 

For  the  removal  of  oxygen  from  gaseous  mixtures, 
as  in  the  production  of  nitrogen,  very  simple  devices 
may  also  be  employed.  For  instance,  an  ordinary  gas 
holder  with  open  water  tank,  and  possessing  means 
for  exposing  the  alloys  in  the  gas  space  will  suffice; 
the  progress  of  the  reaction  may  be  noted  by  the  move- 
ments of  the  gasholder.  Or  a  smaller  vessel  may  be 
employed  with  suitable  means  for  exposing  the  alloy, 
over  which  the  gases  to  be  treated  may  be  gently 
circulated  by  means  of  fans  from  one  holder  to  an- 
other. 

For  the  rest  it  is  merely  necessary  to  suitably  pro- 
portion the  time  of  exposure,  and  the  temperature, 
composition  and  humidity  of  the  gases,  to  the  objects 
aimed  at.. 

Further  possible  uses  for  these  alloys  may  lie  in 
the  recovery  of  gold  from  cyanide  solutions  and  in 
various  organic  reductions.  For  such  purposes  they 
would  appear  cheap  and  efficient  as  substitutes  for 
zinc,  tin,  etc.,  as  they  can  be  very  easily  reduced  to  im- 
palpable powder,  and  are  extremely  reactive ;  more- 
over the  base,  lead,  is  often  a  very  convenient  one 
to  deal  with  in  the  resulting  product. 

Some  work  was  also  done  (with  the  last-mentioned 
object  immediately  in  view)  with  alloys  of  zinc  and 
magnesium,  which  it  was  thought  might  also  be  used 
for  pyrotechnic  work,  as  a  cheaper  substitute  for  pure 
magnesium,  as  well  as  for  the  reduction  processes 
mentioned.  In  this  connection  it  is  noted  that  the 
alloys  of  zinc  and  magnesium  Avhilst  very  reactive 
both  as  pyrotechnic  agents  and  as  reducing  agents, 
and  very  convenient  in  physical  structure  for  reduction 
to  any  sized  grains  or  powders,  oxidize  in  the  cold 
far  less  rapidly  than  similar  alloys  with  lead.  In 
fact,  to  atmospheric  oxidization  the  zinc  magnesium 
alloys  display  a  far  greater  measure  of  resistance  than 
does  either  magnesium  or  zinr  alone,  and  therefore 
such  alloys  cannot  be  used  to  produce  either,  hydrogen 
or  nitrogen  gas  economically. 

Magnesium  zinc  alloys  can  be  manufactured  very 
cheaply  up  to  about  30  per  cent,  magnesium  by  the 
process  above  described,  alloys  being  heavy  enough 
to  remain  on  the  bottom  of  the  cell,  and  form  the 
cathode  during  electrolysis,  which  is  the  essential  fea- 
ture necessary  to  render  the  cheaji  production  of  the 
magnesium  possible  by  electrolysis. 
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At  Uic  Regular  Meeting  of  the  Moiitronl  Metalhirgi- 
eal  Association  lield  on  November  the  19th,  1918,  in  the 
Macdonald  ('hemistry  lildg.,  Medill  University,  a  very 
interesting  disenssion  took  place  on  "The  Heat  Treat- 
ment of  Steel,"  in  which  the  following  took  part: 

Mr.  A.  G.  Spencer  gave  a  general  introductory  ex- 
planation of  the  ])nr]iose  of  Heat  Treatment: 

(1)  To  relieve  strains  due  to  casting  or  previous  work 
done  on  the  metal. 

(2)  To  soften  or  anneal  the  metal  so  that  it  will  with- 
stand shocks  or  to  make  it  easy  to  machiiu-. 

(3)  To  harden  the  metal  so  that  it  will  withstand 
strain  or  wear. 

(4)  To  temper  the  metal  so  that  it  will  have  certain 
definite  physical  characteristics  required  by  the 
engineer. 

These  results  are  all  obtained  by  heat  treatment  of 
various  kinds,  but  they  all  depend  on  a  knowledge  of  the 
composition  of  steel  and  of  the  effects  of  the  other 
alloying  elements  and  impurities  found  therein.  Car- 
bon is  the  principal  element  affecting  the  physical  pro- 
perties of  steel,  but  manganese  also  has  a  ]ilacc,  al- 
though in  a  smaller  degree. 

Pure  iron  forms  a  definite  compound  with  carbon,  a 
carbide  of  iron  containing  6.67  per  cent  of  carbon  which 
is  termed  cementite.  In  soft  steel  this  cementite  is  as- 
sociated with  6.4  times  its  own  weight  of  pure  iron  fer- 
rite.  The  resulting  compound  is  called  pearlite,  on  ac- 
count of  its  laminated  or  wavy  structure  when  viewed 
under  the  microscope,  and  it  contains  0.90  per  cent  of 
carbon.  An  annealed  steel,  therefore,  of  0.90  per  cent 
carbon,  is  composed  wholly  of  pearlite,  while  that  of 
lower  carbon  content  will  be  part  pearlite  and  part 
ferrite.  Steel  of  higher  carbon  content,  in  like  manner, 
will  contain  pearlite  with  some  free  •cementite. 

Steel  at  ordinary  temperatures  is  thus  seen  to  be  com- 
posed of  a  mixture  of  free  ferrite  and  pearlite  or  free 
cementite  and  pearlite.  As  this  mixture  is  heated  up 
the  pearlite  is  the  first  to  change  in  appearance;  the 
cementite  and  combined  ferrite,  of  which  it  is  composed, 
dissolve  or  coalesce  to  form  a  solid  solution.  This  change 
begins  at  a  definite  temperature,  and  is  completed  with- 
in a  definite  range  of  temperature  called  the  critical 
range.  The  free  ferrite,  or  cementite  is  not  changed  un- 
til the  .steel  is  heated  above  the  critical  range  when  it  in 
turn  dissolves  with  the  pearlite  to  form  a  homogeneous 
compound  which  is  called  austenite.  The  composition 
of  austenite  will  vary  with  the  amount  of  carbon  ]ii-e- 
sent  in  the  steel. 

Free  ferrite  is  soft,  malleable  and  ductile.  Pearlite 
is  harder  and  less  duticle  than  free  ferrite;  its  hardness 
and  other  physical  properties  depending  on  whetiier  it 
is  finely  or  coarsely  laminated.  Austenite  is  hard  and 
brittle,  "the  degree  of  hardness  depending  on  the  amount 
of  carbon*!  As  steel  is  cooled  down  again  the  reverse  ac- 
tion takes  place;  the  excess  ferrite,  over  that  necessary 
to  form  pearlite,  first  separates  out  until  the  critical 
range  is  reached.  In  passing  through  the  critical  range, 
the  pearlite  resolves  itself  into  its  constituents  of  fer- 
rite and  eementita  If  cooled  rapidly  its  structure  is 
very  fine,  while  if  slowly  cooled  it  is  quite  coarse  and 
laminated.  If,  instead  of  cooling  slowly  the  steel  is 
quenched  at  a  temperature  above  the  critical  range,  the 
above  changes  cannot  take  place,  but  a  hardened  steel 


is  obtained  intermediate  between  high  temperature  au.s- 
tenite  and  low  temperatnrf  y)farlitc  plus  ferrite  or 
cementite. 

To  obtain  the  desired  results  from  heat  trr-atment.  it 
is  thus  seen  to  be  necessary  first  to  select  a  .'.tecl  of  a 
suitable  percentage  of  carbon  and  manganese,  and  then 
to  control  the  temperature  and  rate  of  heating  and  cool- 
ing, as  to  modify  the  original  existing  structure  and  to 
obtain  the  most  suitable  proportions  and  internal  .struc- 
ture of  pearlite,  ferrite,  etc. 

Mr.  Chan.  Morse,  formerly  of  the  Locomotive  Co.  .said 
that  they  had  used  the  car  type  of  furnace  in  heat  treat- 
ing shrapnel  and  were  now  using  it  for  rods,  axles, 
etc. 

A  member  stated  that  at  the  Lymbumer  plant  where 
they  manufacture  from  8,000  to  10,000  shells  per  day. 
no  di.stinction  in  regard  to  the  amount  of  carbon  was 
made  in  the  heat  treatment,  but  only  in  annealing.  The 
speaker  asked  for  information  with  regard  to  ((uench- 
ing  the  inside  of  the  shell  by  spraying. 

Mr.  Garchncr  stated  that  at  the  Canadian  f^alrhanks- 
Morse  ])lant  in  Toronto,  several  shells  had  been  quench- 
ed by  a  jet  of  oil  falling  inside.  Tlis  own  experimental 
work,  however,  showed  no  advantage  in  spraying,  and 
the  method  entailed  more  work. 

Mr.  Spencer  was  of  the  opinion  that  the  internal 
spraying  of  long  shells,  such  as  155  m.m..  should  be 
advantageous  at  any  time.  He  had  treated  a  155  m.m. 
shell  by  filling  it  with  oil  through  a  %-inch  pipe. 

Mr.  Gardiner  was  of  the  opinion  that  spraying  would 
give  better  results,  but  that  it  was  not  necessary. 

Mr.  Sara,  of  the  Dominion  Copper  Products  Com- 
pany found  no  difference  between  the  inside  and  the 
outside  of  a  shell.  The  test  bars,  showing  from  93.000 
to  95,000  lbs.  ultimate  strength. 

Mr.  Spencer  stated  that  in  his  practice  he  found  the 
centre  ajTj^reciably  softer  than  the  .skin  and  hoped  that 
with  the  spray  it  would  be  more  uniform. 

il/r.  G.  R.  Kendall  made  a  few  remarks  regarding  the 
heat  treatment  of  steel,  from  the  inspector's  point  of 
view.  When  heats  of  shell  forgings  failed  on  -final 
physical  test,  i.e.,  the  first  test  after  forginc.  the  In- 
spection Dept.  granted  permission  for  further  treat- 
ment by  the  contractor,  should  he  wish  to  do  so.  If  the 
physical  results  varied  very  much,  or  were  at  variance 
from  the  original  analyses,  further  chemical  checks 
were  taken  before  sentencing  for  heat  treatment.  If  the 
chemical  checks  showed  a  wide  variation,  the  li-  ats  were 
sentenced  to  be  Brincll  tested. 

The  Inspection  Dept.  did  not  specify  the  method  to 
be  followed  in  heat  treatment,  that  being  left  to  the  dis- 
cretion of  the  contractor.  Very  frequently  it  was  neces- 
sary to  grant  permission  for  a  second  and  even  a  third, 
or  a  fourth  treatment.  Any  treatment  after  the  second, 
was  usually  done  under  the  supervision  of  a  representa- 
tive of  the  Imperial  Munitions  Boai'd. 

When  the  steel  failed  on  account  of  a  low  yield,  or  a 
low  ultimate  strength,  the  forgings  were  given  a  normal- 
izing treatment  in  which  they  were  heated  above  1,560 
deg.  F.  and  below  1,700  deg.  F..  removed  from  the  fur- 
nace, and  stood  on  end,  from  six  inches  to  four  feet 
apart,  to  allow  of  quick  cooling.  The  failures  on  nor- 
malized heats  were  abnormally  high,  ruiining  from  50 
jier  cent  to  75  per  cent. 

The  Sandberg  Air  Cooling  process  was  introduced  in 
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the  Montreal  District,  during'  tlie  siiiuiiici-  of  11)17,  tlic 
first  installation  being  at  the  plant  of  the  Montreal 
Locomotive  Co.,  and  was  successful  from  the  start.  The 
failures  from  this  method  have  been  probably  less  tlian 
10  per  cent  for  the  District.  Hi<ihly  successful  as  the 
process  has  been  shown  to  be,  it  was  but  slowly  installed  - 
by  the  different  forfiin;;  contractors,  the  latest  installa- 
tion not  being  used  at  all. 

The  Sandberg  Process  was  developed  along  two  lines, 
depending  on  the  use  of  high  or  low  pressure  air.  In 
the  high  pressure  system,  the  forging  was  made  to  re- 
volve on  rollers,  while  the  air,  under  high  pressure,  was 
introduced  from  three  perforated  pipes  on  the  outside 
and  one  inside  the  forging.  While  this  method  was  high- 
ly  successful  from  a  heat  treatment  i)oiiit  of  view,  it  was 
very  expensive  for  maintenance. 

The  second,  or  low  pressure  system,  has  pretty  nnieli 
displaced  the  first  or  high  pressure  type— in  this,  the 
forging  is  completely  covered  in  a  shell  and  a  large 
volume  of  air  at  low  pressure  is  blown  over  and  into 
the  forging. 

The  length  of  time  used  in  each  system  of  air  cooling, 
varied  from  .seven  to  ten  minutes,  for  each  forging;  the 
Department  insisting  upon  this  length  of  time  to  in- 
sure that  all  forgings  were  cooled  until  black  and  were 
all  uniformly  treated. 

In  some  of  the  forging  plants,  which  were  mechanical- 
Iv  eciuipped,  low  carbon  heats  were  air  cooled  direct 
from  the  press  and  were  found  to  be  uniformly  success- 
ful. Open  hearth  steel  liaving  less  than  0.36  per  cent 
carbon,  and  less  than  0.70  per  cent  manganese,  had  but. 
little  chance  of  passing  the  physical  test,  even  on  a 
•>ecoiul  air  cooling,  but  electric  steel  as  low  as  0.32  per 
eent  carbon  was  successfully  treated  by.  this  method. 

The  method  of  cheeking  the  temperature  varied  in 
tlie  different  plants.  The  most  successful  plant  used 
a  rati iat  ion  pyrometer,  and  the  temperature  of  each 
forging  was  checked  on  leaving  the  furnace:  if -tem- 
perature was  below  1,560  deg.  F.  the  forging  was  re- 
turned to  the  furnace.  Another  plant  used  a  radiation 
pyrometer,  but  checked  the  temperature  of  the  forgings 
before  they  left  the  furnace:  the  remaining  plants  used 
low  resistence  electric  pyrometers,  placed  near  the  out- 
let to  the  furnace. 

Rteel  failing  on  "high  ultimate. i.e..  having  a 
strength  above  40  tons,  or  an  elongation  of  less  than  14 
per  cejit.  was  annealed  by  one  of  two  methods;  it  was 
either  heated  in  special  furnaces  above  1,560  deg.  F.  and 
allowed  to  cool  in  the  furnace,  or  was  withdrawn  from 
the  furiiaee  and  placed  in  brick  lined  pits;  the  forg- 
ing l»eing  l)uritMl  in  ashes  or  well  covered  by  steel  plates. 

Considerable  trouble  was  experieiu-ed  in  plants  hand- 
lini:  small  heats,  such  as  were  obtained  from  electric 
furnaces,  the  heats  only  yielding  from  twenty-five  to 
seventy  forgings.  The  difficulty  in  this  case  being  to 
ensure  proper  supervision  ;  the  workmen  sometimes  an- 
nraling  forgings  that  should  have  been  nornmlized  or 
nornuilizinp  heats  that  should  have  been  annealed. 

Latterly,  owing  to  the  difficulty  of  obtaining  .steel  of 
the  right  eon>position,  steel  below  0.40  per  cent,  or  from 
0.55  per  cent  to  0.60  per  cent  earbon  was  aei^epted.  but 
only  at  the  steelmaker's  risk.  This  was  done  to  protect 
the  forging  contractor.  When  these  failed  on  physical 
test,  the  cost  of  heat  treatment  wa.s  i)orne  l)y  the  steel- 
maker and  the  Imperial  Munitions  P»oard.  During  the 
last  six  months,  one  of  the  largest  steel  producers  in  the 


east  has  been  rolling  rails,  and  i)revious  to  that,  another 
large  ])lant  in  the  West  was  on  rails  for  six  months  or 
more,  ^luring  1917,  leaving  the  deficiency  of  shell  steel 
to  be  made  up  by  cast  steel  plants,  either  electric  or 
open  hearth. 

In  discussing  Mr.  Kendall's  statements  regarding  the' 
requirements  demanded  by  the  Imperial  Ministry  of 
Munitions  for  tensile  strength,  etc.,  of  shell  forgings, 
Mr.  Spencer  remarked  that  it  might  be  interesting,  as 
showing  what  could  be  done  by  proper  care  in  selecting 
and  controlling  the  methods  of  heat  treatment  of  shell 
forgings,  to  mention  some  heats  of  steel  differing  wide- 
ly in  chemical  composition  which  were  so  treated  as  to 
pass  the  required  specifications.  Six  heats  were  of  elec- 
tric cast  steel  containing  about  0.33  per  cent  carbon  and 
0.65  per  cent  manganese,  and  were  forged  and  after- 
wards air  cooled  direct  from  the  press  in  a  blast  of 
low  pressure  air.  The  test  forgings  from  the  different 
heats  had  each  a  yield  point  of  more  than  19  tons  per 
square  inch,  and  the  ultimate  strength  varied  from  37 
to  42  tons,  with  over  20  per  cent  elongation.  Another 
heat  of  acid  open  hearth  cast  steel  containing  0.64  per 
cent  carbon  and  0.90  per  cent  manganese  was  annealed 
in  a  pit  of  ashes  and  the  test  forging  showed  an  ultimate 
strength  of  47  tons  with  a  good  elongation. 

In  comparing  the  requirements  of  the  United  States 
Ordnance  specification  with  those  of  the  British,  Mr. 
Spencer  further  stated  that  the  requirements  demand- 
ed by  the  former,  of  oil  quenching  all  shells  after  the 
nosing  operation,  should  give  a  much  stronger  shell  and 
one  less  likely  to  explode  prematurely.  The  heating  of 
the  shell,  preliminary  to  nosing,  was  likely  to  destroy 
the  effects  of.  any  previous  heat  treatment  which  had 
been  given  to  the  forging,  and  to  set  up  strains  which 
might  be  dangerous  in  service,  particularly  in  thin- 
w'alled  shells.  In  shells  which  were  heat  treated  subse- 
(juent  to  nosing  this  would  not  be  the  case. 

Re  Mr.  Gardiner's  request  for  information  as  to  the 
mo.st  suitable' furnace  for  treating  large  marine  engine 
parts,  he  mentioned  several  makers  of  the  car  type  of 
furnace,  and  stated  that  one  of  these  was  in  operation 
at  the  plant  of  the  Montreal  Locomotive  Co. 

Mr.  Pascoe — The  following  notes,  prepared  by  Mr. 
Pascoe  were  read  by  Mr.  Roast;  they  were  well  illus- 
trated by  lantern  slides: 

Heat  treatment  of  steel  today,  for  the  majority  of  • 
work  consists  of  heating  the  steel  to  slightly  above  tiie 
highest  critical  point,  say  1,500  deg.  F..  holding  it  at 
this  temperature  until  a  solid  solution  is  forined  of  all 
the  carbides  and  ferrite,  and  then  quenching  it  in  oil. 
When  fairly  cool  the  steel  is  generally  slowly  reheated 
to  a  temperature  varying  from  500  deg.  F.  to  l,20O  deg. 
F.,  according  to,. its  composition  and  the  hardness  or 
ductility  recpiired. 

This  treatment  applies  to  all  French  and  American 
high  explosive  shells,  to  a  great  many  automobile, parts, 
to  spring  steels  and  practically  every  type  of  nickel, 
chrome-nickel  and  elirome-vanadium  steel  which  have 
to  be  exceptionally  tough  and  strong  and  nuist  possess 
a  rcsi.stance  to  dyimmic  stresses  that  cannot  be  ap- 
proached by  ordinary  carbon  steel.  In  all  classes  of 
medium  carl)on  or  p'earlitic  alloy  steels  the  tiiree  types 
of  strutucre  shown  on  the  .screen  are  typical  of  the 
lu'at  treatment. 

No.  1  showing  a  plain  carbon  steel  of  .50  iier  cent 
carbon  as  rolled  or  aniu^aled.  The  structure  as  observed 
consists  of  ferrite  and  pearlite  in  approxinuUely  ecjual 
proportion.s.  This  structure,  except  for  .size  of  grain, 
is  also  typical  of  annealed  alloy  steel  such  as  3  per  cent 
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iiirkcl  steel,  1  per  cent  ehrome  and  25  per  cent  vana- 
dium steel  of  jriedium  carbon  content,  so  much  used  in 
automobile  construction,  special  spring  steel,  punches 
for  hot  forging  work,  etc. 

No.  2  .showing  the  same  steel  after  quenching  fror.. 
1,500  deg.  F.  in  oil  .shows  a  complete  change  of  struc- 


Photo-micrograph  No.  1 


Phiilii  iiiifi-iiLirapli  No.  2 


IMioto-iuK-rugraj)!!  No.  3 

ture.  The  ferrite  and  pearlite  have  gone  into  solid  so- 
lution and  have  been  retained  to  some  extent  in  this 
form  by  the  quenching. 

The  structure  now  consists  entirely  of  martensite, 


which  has  a  characteristic  interlacing  needle-like  struc- 
lure,  but  is  of  variable  composition  according  to  the 
carbon  and  alloy  content  of  the  .steel.  In  this  form  the 
steel  is  generally  hard  and  brittle  and  pos.ses.ses  very 
little  ductility,  consequently  the  .steel  is  softened  by 
heating  to  varying  temperatures  depending  on  the  phy- 
sical requirements.  Usually  a  sorbitic  structure  is  re- 
quired to  give  the  best  results  for  heat-treated  steels 
which  arc  subject  to  severe  shock  or  strain.  This  is 
obtained  as  before  mentioned  by  re-heating  the  quenched 
steel,  transforming  the  martensitic  structure  into  tran- 
sition products  such  as  troostite,  finally  developing  into 
sorbite  consisting  of  exceedingly  fine,  or  what  may  be 
termed,  emulsified  ferrite  and  pearlite,  sometimes  .so 
fine  that  a  very  high  magnification  is  required  to  re- 
solve its  constituents. 

No.  3  slide  shows  the  same  steel  after  "drawing  the 
temper"  or  re-heating  to  800  deg.  F.  All  slides  are  of 
the  same  magnifications,  vi/..  300  dia.  which,  in  parts, 
barely  resolves  the  sorbitic  .structure.  The  alloy  steels 
of  this  class  u.sually  have  a  finer  sorbitic  structure  un- 
der such  treatment,  and  retain  it  more  tenaeiou.sly  than 
plain  carbon  steel  when  heated.  The  slides  are  interest- 
ing in  view  of  the  fact  that  Charpy,  at  the  last  meeting 
of  the  Iron  and  Steel  Institute  in  his  paper  stated  that 
he  could  obtain  identical  or  superior  results  to  forging 
and  treating  by  heat  treatment  alone.  This  paper,  pub- 
lished and  commented  upon  by  Mr.  Dauncey  in  Iron 
and  Steel  of  Canada,  should  be  read  by  every 
metallurgist,  as  it  is  in  general  contrary  to  well  accept- 
ed theories. 

Mr.  Robert  Job:  In  replying  to  an  inquiry  by  Mr. 
Gardner,  said  that  at  the  Seaboard  Steel  Corporation 
near  Philadelphia,  and  in  many  other  plants  the 
castings  were  loaded  upon  a  car  and  run  into  the 
furnace,  the  ear  being  protected  by  firebrick.  The 
plant  is  very  satisfactory  and  in  general  use,  adding 
greatly  to  the  convenience  of  loading  and  unloading  the 
furnace,  also  lowering  the  cost  of  handling  materials. 

Mr.  Job  referred  to  the  relation  between  tensile 
strength,  elastic  limit  and  elongation.  Practical  ex- 
perience in  railroad  service  with  coarse-grained  brittle 
rails  had  proved  unsatisfactory,  and  it  was  decided  to 
make  a  trial  using  fine-grained  tough  steel.  A  number 
of  rails  were  cut  in  half,  and  one-half  of  each  was 
annealed.  The  slide  exhibited  showed  fine  grain 
structure.  The  steel  was  highly  ductile.  The  annealed 
and  the  untreated  rails  were  laid  alternately  in  track 
having  heavy  traffic,  the  fine-grained  well-annealed 
rails  giving  poorer  service.  The  annealing  had  reduced 
the  elastic  limit  from  80,000  to  70,000  lbs.  per  square 
inch,  giving  a  rail  that  could  not  .stand  the  traffic.  By 
increasing  the  carbon  and  thus  raising  the  elastic  limit 
better  results  were  obtained.  The  tensile  strength  of 
both  treated  and  untreated  rails  was  nearly  the  .same, 
though  there  was  a  wide  difference  in  the  elastic  limit. 
Five  years  ago  few  plants  in  Canada,  and  thase  on  a 
small  scale  only,  had  experience  with  heat  treatment,  al- 
though it  liad  been  adopted  to  a  great  extent  in  other 
countries,  and  is  the  basis  of  many  industries. 

A  great  advance  has  been  made  in  heat  treatment, 
and  is  a  benefit  derived  from  war  conditions,  also,  the 
practical  necessity  of  heat  treatment  has  been  clearly 
demonstrated.  Even  with  the  conclusion  of  the  shell 
contracts  heat  treatment  is  necessary  and  important  in 
many  industries. 

Mr.  F.  S.  Gardiner  remarked  that  now  that  the  muni- 
tion contracts  in  Canada  are  drawing  to  a  close,  it 
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might  be'  of  more  interest  to  say  a  few  words  regarding 
the  heat  treatment  of  other  types  of  steel,  such  as  that 
used  in  manufacture  of  marine  engines. 

The  building  of  marine  engines  is  another  new  and 
rapidly  growing  industry  in  this  country.  It  is  re- 
quired that  such  parts  as  connecting  rods,  piston  rods, 
crank  shafts,  etc.,  be  made  out  of  forged  steel.  These 
forgings  must  be  ainiealed  before  machining  and  fur- 
ther have  to  meet  very  exacting  physical  requirements; 
for  instance,  Lloyd's  specifications  for  marine  engine 
forgings  require  a  tensile  strength  of  from  28  to  32  long 
tons  per  square  inch,  and  a  minimum  elongation  of  25 
per  cent  for  steel  of  32  tons  tensile  strength,  and  29  per 
cent  for  steel  of  28  tons  tensile.  The  size  of  test  piece 
is  diameter  .564"  and  a  working  length  of  2".  In  addi- 
tion to  this  tensile  test,  a  bar  is  cut  from  the  test  coupon 
of  section  1"  x  -V,"  and  about  10"  long,  must  stand  bend- 
ing cold  through  180  deg.  without  showing  cracks  or 
flaws. 

A  steel  whicli  will  conform  to  the  above  requirements 
and  which  permits  a  variation  in  tensile  strength  of  4 
tons  only,  is  not  easily  obtained,  owing  to  the  enormous 
and  ever  increasing  demand  upon  the  steel  mills.  Such 
being  the  case,  it  is  the  duty  of  the  metallurgist  to  use 
any  steel  obtainable,  if  it  may  by  any  chance  be  made 
to  pa.ss  the  specifications,  and  after  it  has  been  forged, 
endeavour  to  put  the  steel  in  proper  condition  by  intel- 
ligent heat  treatment  to  satisfy  the  physical  test  require- 
ments. Generally  when  a  steel  of  any  carbon  content 
possesses  its  lowest  tensile  strength  it  also  ]iossesses  its 
maximum,  or  very  nearly  its  maximum  ductility.  Thus, 
if  we  are  using  a  steel,  the  carbon  content  of  which  is 
high,  it  should  be  carefully  annealed  and  slowly  cooled 
in  the  furnace  to  meet  the  above  physical  requirements.' 
Slow  cooling,  especially  through  the  critical  range,  en- 
ables the  maxinuun  amount  of  ferrite  or  pure  iron  crys- 
tals to  separate  from  the  iron  carbon  alloy,  giving  the 
best  results,  namely,  low  tensile  strength  and  high  duc- 
tilitv.    Sometimes  even  witli  this  treatment  the  steel 


will  not  pass  the  bend  test,  in  this  case  a  double  anneal- 
ing will  often  achieve  the  desired  result;  this  is  done  by 
heating  the  steel  above  its  upper  critical  point,  say  to 
1,500  deg.  F.  slowly  cooling  in  the  furnace  to  1,200  deg., 
re-heating  to  just  under  the  upper  critical  point,  which 
varies  with  the  carbon  content  of  the  steel,  but  is  gen- 
erally in  the  neighbourhood  of  1,350  deg.  P.,  and  then 
allowing  the  steel  to  cool  in  the  furnace.  This  treatment 
will  iisually  slightly  raise  the  tensile  strength,  but  gives 
the  steel  greater  ductility  and  cold  bending  properties.  It 
shows  a  larger  reduction  in  area  and  breaks  with  a  well 
cupped  silky  fracture.  Steels  on  the  low  side  of  the  car- 
bon range  should  not  be  given  such  a  thorough  anneal, 
and  should  be  cooled  in  the  air.  My  own  experience  has 
been  that  any  steel  containing  from  .25  to  .35  carbon 
and  .40  to  .80  manganese,  if  intelligently  handled,  will 
fulfill  Lloyd's  requirements.  An  ideal  steel  for  marine 
engine  work  is  .30  carbon  and  .50  manganese ;  if  a  steel 
of  this  composition  is  carefully  annealed  at  from  1,450 
to  1,500  deg.  P.  its  physical  properties  should  always 
comply  with  these  requirements. 

In  regard  to  shell  steel,  the  carbon  content  varies  from 
.40  to  .60  per  cent.  This  wide  variation  necessitates 
very  careful  heat  treatment  of  the  lower  carbon  steel, 
in  order  to  ensure  that  it  pass  the  physical  tests,  and  of 
the  higher  carbon  steel,  to  pass  physical  tests  and  give 
it  the  proper  degree  of  maehinability  for  manufactur- 
ing purposes.  My  own  experience  is  that  it  is  not  neces- 
sary to  vary  the  quenching  temperature  with  the  car- 
bon content,  but  that  a  uniform  quenching  temperature 
of  1,500  deg.,  with  variable  "draw  back"  or  temper- 
ing temperatures  of  from  900  deg.  to  1,300  deg.  will  give 
the  desired  results. 

Special  pieces  of  testing  apparatus  were  set  up.  The 
recalescence  point  as  shown  by  a  thermo-couple  and 
galvanometer  was  demonstrated  by  Mr.  Roast. 

A  vote  of  thanks  moved  by  Mr.  Coughlin  and  second- 
ed by  Mr.  Spencer,  was  tendered  to  those  taking  part 
in  the  discussion. 


Basic  Refractories  For  The  Open  Hearth 
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Prrpiirntion  and  T'se. — -Magnesite  is  an  important  re- 
fractory in  open-hearth,  heating  and  electric  furnaces 
for  steel-making  and  in  many  of  those  employed  in  the 
metallurgy  of  copper  and  lead.  It  is  sold  in  the  form 
of  lirick,  finely  erround  furnace  magnesiti>  for  lirick- 
iayintr.  and  dead-burned  >rrains  for  making  and  repair- 
ing furnace  bottoms.  Tlie  latter  are  a  mixture  of  gran- 
ules varying  in  size  from  pieces  of  about  ''U  in.  (1.6  cm.  ) 
diameter  to  very  fiiu^  but  sandy  i)arfii-h's.  l)('ad-l)urn- 
od  magnosito  results  from  ralrlninir  the  crudr  oi-  liglifly 
burned  mineral  at  a  temperature  tiuit  will  not  merely 
drive  off  pi-actii-ally  all  the  CO.,  but  will  cause  sinter- 
ing of  tlie  particli's.  Duriii!.'  ttiis  process  the  pieces 
shrink  consideral)lv  anrl  bci-ome  hard,  dense  and  inert 
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to  atmospheric  moisture  and  CO^ ;  under-burned  mater- 
ial, on  the  other  hand,  will  hydrate  on  exposure  to  the 
air.  From  4.5  to  8  per  cent  of  ferric  oxide  is  necessary 
foi-  the  production  of  a  satisfactory  sinter. 

Dolomite  has  been  little  used  for  brick-making  in  the 
United  States,  but  it  is  the  principal  ingredient  of  sev- 
eral materials  offered  for  sale  under  various  trade 
iiinncs  for  refractory  purposes.  Dolomitic  refractories 
iii'r  ;iliiir)-<t  wholly  confined  to  the  open-hearth  and  elec- 
trir  funuicrs,  where  they  are  used  for  fettling  and  as 
snlistitutes  for  magnesite. 

More  magnesite  aiul  dolomite  are  used  for  basic  open- 
hearth  steel-making  than  for  all  other  refractory  pur- 
poses. The  hearth  of  the  furnace  is  usually  built  up 
of  magnesite  brick  and  dead-burned  grain  magnesite  so 
laid  that  thi"  brick  base  is  protected  l)y  a  working  hot- 
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foni  of  the  {rramilar  material.  The  latter  is  sintered  into 
])lacc  in  layers  1  to  2  in.  (2.5  to  5  cm.)  thick  to  a  total 
depth  of  12  to  18  in.  (30  to  45  cm.)  at  the  centre  of  the 
fnrnace.  After  each  heat,  bnrned  dolomite  is  thrown 
afiainst  the  banks  as  high  as  it  will  stick,  and  all  holes 
in  the  bottom  are  filled.  At  most  plants  such  holes,  at 
the  end  of  each  week,  are  also  carefully  filled  with  dead- 
burned  prain  ma«:nesite.  For  temporary  patehinjr  dolo- 
mite is  {generally  used  as  it  sets  more  quickly  thfin  mag- 
nesite  and  its  first  cost  is  less. 

Prior  to  1914,  the  world's  supply  of  refractory  mag- 
nesite  came  almost  wholly  from  the  crystalline  deposits 
of  Austria-Hungary.  Its  superiority  lies  in  its  high  re- 
fractoriness and  long  range  of  vitrification,  which  en- 
able it  to  frit  together  at  high  temperatures  without 
fusion  or  excessive  softening.  These  properties  are  im- 
parted by  a  fairly  high  content  of  iron  oxide,  together 
with  an  extremely  low  percentage  of  harmful  impuri- 
ties. The  dead-burned  Austrian  magnesite  sold  in  the 
United  States  had  the  following  analysis:  MgO,  83.7  to 
87.3  per  cent;  CaO,  1.9  to  3.9  per  cent;  SiO^,  1.1  to  4.1 
per  cent;  Ve-^O.^  and  AljO,,  4.7  to  8.6  per  cent.  With 
the  cessation  of  shipping  from  Austria,  magnesite  was 
imported  from  Greece  and  Canada,  domestic  deposits 
were  developed,  and  dolomite  was  substituted  for  inag- 
nesite  where  practicable.  The  deposits  of  this  country 
are  now  developed  sufficiently  .so  that  an  adequate  sup- 
ply is  available.  Table  1  shows  the  great  expansion  of 
domestic  production  since  1914.  All  figures  are  re- 
duced to  a  calcined  basis,  assuming  2  T.  of  crude  mag- 
nesite equal  to  1  T.  of  calcined. 

TABLE  I. — Total  Magnesite  Consurnptioii  of  United 
Stales  0)1  a  Calcined  Basis. 


]913 


1914 


1915 


Tijiporteil,  tous. 
Domestic,  tons . 


173,719  .128,494  .51,458 


]91() 
46,941 


1917 
19,093 


4,816       5,646    15,250      77,487  158,419 


Total,  tous  ....    178,535    134,140    66,708    124,428  177,512 

At  the  beginning  of  the  war,  the  refractory  manufac- 
turers were  crippled  by  a  lack  of  calcining  facilities, 
since  the  Austrian  material  had  been  imported  in  the 
calcined  condition.  The  low  iron  content  of  the  avail- 
able magnesite  caused  additional  difficulties.  In  order 
to  confer  the  proper  sintering  and  bonding  properties 
it  became  necessary  to  add  iron  oxide,  and  to  incorpor- 
ate it  thoroughly  by  burning  at  an  extremely  high  tem- 
perature. Magnesite  thus  treated,  if  sufficiently  low  in 
harmful  impurities,  is  a  high-grade  refractory  and  has 
given  conspicuously  satisfactory  service. 

Grecian  Deposits. — These  deposits  are  of  the  amor- 
phous type  and  had  been  operated  on  a  large  scale  for 
many  years,  but  their  output  was  rapidly  increased 
after  the  war  began.  Much  of  it  is  of  exceptional 
purity,  as  shown  by  the  following  typical  analyses  of 
crude  rock;  though  some  was  very  high  in  CaO  and  Si02, 
due  doubtless  to  improper  selection  at  the  mines.  The 
percentage  of  impurities  after  calcination  will  be  prac- 
tically double  these  figures  on  account  of  the  loss  of 
CO,. 

Analyses  of  Crude  Matjucsite  from  Greece. 
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63 

2.28 

0 

30 

0 

50 

0 

43 

1 

36 

0.19 

0 

92 

1 

24 

0 

80 

1 

44 

1.56 

46 

06 

46 

22 

45 

83 

45 

75 

44.78 

52 

16 

51 

51 

50 

42 

49 

88 

49.76 

00 

11 

99 

93 

98 

67 

100 

06 

98.57 

Magnesite  of  GrenvUle  District,  Quebec. — Thi.s  mag- 
nesite is  white  to  grayish,  finely  crystalline,  and  high 
in  lime  due  to  dolomitic  inclusions.  Wilson,'  in  1917, 
estimated  that  there  were  in  sight  a  little  under  700,000 
T.  in  the  deposits  of  the  di.strict  containing  less  than  12 
per  cent  lime  (equivalent  to  over  20  per  cent  lime  whcTi 
burned).  It  has  been  stated  that  when  calcined  and 
mixed  with  furnace  slag  or  dead-burned  with  iron-ore, 
the  Canadian  magnesite  has  given  .satisfactory  service 
in  furnace  bottoms.^  However,  the  leading  refractory 
manufacturers  prefer  the  purer  mineral  of  California 
and  Washington,  and  endeavor  to  maintain  the  CaO 
content  below  4  per  cent  in  the  dead-burned  material. 
During  the  period  of  greatest  scarcity  of  magnesite,  the 
Canadian  product  was  utilized  by  several  companies  in 
the  manufacture  of  magnesia  brick  as  a  minor  constit- 
uent of  the  mix,  but  this  practice  has  been  abandoned, 
and  so  far  as  the  authors  are  aware,  none  of  this  ma- 
terial is  now  being  used  for  brick-making  purposes. 

California  Magnesite. — This  magnesite  is  found  amor- 
phous at  many  places.  It  occurs  in  the  form  of  veins, 
lenses,  and  stockwork  in  serpentine;  the  deposits  are 
u.sually  small.  The  largest  and  most  important  are 
those  near  Porterville,  Tulare  Co.,  and  St.  Helena,  Napa 
Co.  Prior  to  1914.  about  10,000  T.  were  being  produced 
annually,  hence  the  mines  had  not  become  sufficiently 
developed  or  equipped  to  produce  large  tonnages  before 
the  summer  of  1916.  Transportation  was  a  serious  prob- 
lem in  the  rainy  seasons  as  nearly  all  of  the  deposits  are 
a  number  of  miles  from  the  railroad,  and  hauling  to  the 
cars  is  done  by  means  of  trucks.  Variations  in  quality 
at  first  caused  the  users  considerable  difficulty.  It  was 
often  hard  to  keep  the  .silica  and  lime  contents  within 
the  proper  limits,  due  to  the  impurity  of  some  deposits 
and  the  lack  of  uniformity  in  the  tenor  of  others,  as  well 
as  to  the  inexperience  of  the  operators.  Most  of  these 
difficulties  were  gradually  lessened  and  in  1917  the  pro- 
duction had  risen  to  211,663  net  tons  of  criide  magne- 
site.' In  the  meantime,  a  considerable  number  of  cal- 
cining plants  had  been  erected  near  the  mines,  in  order 
to  give  tlie  rock  a  light  burning  before  shipment.  Since 
a  loss  in  weight  of  about  50  per  cent  occurs  in  this  biirn- 
ing,  a  material  saving  in  freight  resulted.  Recently  the 
California  production  has  fallen  off,  due  to  the  competi- 
tion of  the  larger  and  less  expensively  operated  deposits 
of  Washington.  The  first  analysis,  which  is  uncommon- 
ly high  in  iron  for  magnesite  of  this  type,  is  represen- 
tative of  a  unique  deposit  near  St.  Helena,  Napa  Co. 
The  product  is  being  calcined  by  the  operators  of  the 
property  and  used  in  many  steel  mills  on  the  western 
coast. 

Typical  Analyses  of  Calif  or  nian  Crude  Magix^esite. 

SiO.,    ..         ..    ..    ..  ."KlS  1.10  3.86  .1.55 

Fe.  6g   2.20  1.10  0.40  0.80  6.45 

CaO.!   1.25  3.34  fraee  2.04  1.38 

MgO                            ..  43.87  41.92  46.54  43.47  45. 6S 

CO    49.53  48.78  51.20  49. 4S  .50.97 


100.10    100.52    99.28    99.85  100.0.! 

Magnesite  Deposits  of  Wa.^hington. — These,  deposits 
have  become  a  most  important  factor  in  the  market  since 


1 M.  E.  Wilson:  Magnesite  Deposits  of  Grenville  District, 
Quebec.    Canad.  Dept.  of  Mines  (1917)  Memoir  98,  52. 

2  A.  Stansfield:  Iron  and  Coal  Tr.  Eev.  (Jan.  12,  1917)  94,  31. 

3  C.  G.  Tale  and  E.  W.  Stone:  ^faguesite  in  1917.  Miner.-U 
ResQurces  of  the  United  States,  1917  (1918)  Pt.  2,  65. 
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their  discovery  in  1916,  tlie  mineral  is  finely  to  coarsely 
crystalline,  and  shows  many  variations  in  color  from 
white  to  <rray.  jiiiik,  I'cd  and  hhick.  Minin»  is  done  by 
both  opeii-(|uarry  and  nndcr-zronnd  methods.  Tt  is  re- 
ported that  diamond  drilling'  at  the  Fincli  Qnarry  of 
the  Nortluvest  ^Maunesite  ("o.  has  proved  the  existence  of 
more  tlian  l.OOO.OOO  T.,  and  tliat  on  more  than  one  of 
the  properties  an  estimate  of  l.OOO.OOO  T.  within  200  ft. 
of  the  surface  is  reasonable.'  Prior  to  the  erection  of 
calcining'  l)lants  at  the  properties  many  thousand  tons 
of  crude  rock  had  been  shi]5ped  in  which  the  silica  eon- 
tent  was  nniforndy  below  :}.')  ])cr  cent  and  lime  less  than 


1.5  per  cent. 

The  analyses  irivcn 

below  a 

re  typical 

AiKih/scs  of  Wash  iiiijhjii  Miifjiicsilc 

SiO   

  ] .  0 

4.:; 

0.() 

Fe  0,^  an.l  Al  O 

....      1  .(1 

1.0 

0.8 

1.2 

Cab       ..  .'  . 

  1.7 

1.4 

1.1 

0.5 

MgO  

  45 . 1' 

44.8 

45.0 

46.4 

CO   

  -in.  7 

49.  :i 

49.0 

51  .0 

99.5 

99.8 

100.  r 

99.7 

Calcination 

is  now  hemg  done  near  the  quarries, 

and 

dead-burned  matrnesite  for  refractory  use  to  which  iron 
oxide  is  added  durinsr  manufacture  is  being  produced  in 
rotary  kilns.  The  material  as  marketed  by  one  producer 
has  the  followin;,'  avcratre  analysis:  :\rgO,  82.5  per  cent; 
CaO.  3.4  per  cent ;  SiO„  6.5  ])er  cent ;  Fe.,0,  and  Al.,0,, 
7.25  per  cent ;  loss  on  ignition,  0.5  per  cent. 

Dolomitic  Refractories. — Prior  to  the  war  few  basic 
bottoms  had  been  built  of  dolomite,  which  was  little 
used  except  for  temporary  patching  and  the  fettling  be- 
tween heats.  Since  1914,  however,  calcined  dolomite 
and  specially  prepared  dolomitic  materials  have  been 
placed  in  the  furnace  in  the  same  manner  as  the  grain 
magnesite.  Within  recent  months  the  tendency  on  the 
part  of  steel  makers  has  been  to  displace  burned  dolo- 
mite by  specially  jjrepared  dolomites  for  the  tempor- 
ary patching  and  to  return  to  the  use  of  high-grade 
magnesite  for  all  original  installations  and  major  re- 
pairs. 

In  the  calcination  of  dolomite  either  vertical  or  rotary 
kilns  may  be  u.sed.  In  the  latter  case  the  rock  is  usually 
crushed  to  pass  approximately  a  %-in.  (16-mm.)  screen, 
the  fine  powder  screened  out  and  the  granules  burned. 
The  heat  ajjplied  must  be  sufficiently  intense  not  merely 
to  drive  off  the  CO.,  but  to  cause  the  pieces  to  shrink 
ami  bei'ome  hard  and  dense.  The  rock  is  frequently 
"double-bnriu'd '  ■  by  being  heated  in  one  kiln  merely 
high  enough  to  drive  off  most  of  the  COo,  and  further 
shrunk  in  a  second  at  a  higher  temperature.  The  usual 
range  of  composition  of  the  crude  rock  is  CaO,  28  to 
:?5  per  cent;  MgO.  14  to  20  per  cent;  SiO.^  1  to  7  per 
cent;  AIJ).,  O  to  4  per  cent;  Fe.,0.,,  0.5  to  5  ])er  cent; 
CO,.  43  to  46  per  cent.  As  hig)i  a  magnesia  content  as 
pos.sible  i.s  considered  desirable. 

Hnrned  dolomite  as  ordinarily  prepared  air-slakes 
readily  on  account  of  the  high  percentage  of  lime.  For 
that  reason  if  cannot  be  kept  in  stock  for  any  length  of 
time  witliont  deterioration  and  should  be  made  .just  be- 
fore use.  In  a  furnace  having  a  dolomite  bottom  the  gas 
is  preferably  kept  on  even  during  shutdowns,  other- 
wise a  new  bottom  may  be  required  on  .starting  up  again. 
With  pood  magnesite  this  never  occurs.  Since  dolo- 
mite does  not  set  as  .solidly  as  magnesite,  i^atches  are 
more  apt  to  become  detached  and  float  in  the  bath. 


Special  Dolomitic  Refractories. — Within  the  last  few 
years,  numerous  investigations  have  been  undertaken  in 
the  attempt  to  overcome  the  marked  slaking  properties 
and  other  defects  of  calcined  dolomite.  As  a  result  sev- 
eral articles  consisting  of  specially  prepared  dolomite 
have  been  placed  on  the  market  under  various  trade 
names,  some  of  which  are  superior  to  ordinary  calcined 
dolomite,  being  more  resistant  to  atmospheric  slaking 
and  giving  better  .service  in  the  furnace.  In  most  of  these 
preparations  the  granules  are .  coated  or  impregnated 
with  pulverized  basic  slag,  iron  ore,  or  similar  material 
by  burning  at  a  high  temperature  in  a  rotary  kiln.  The 
attemjit  has  likewise  been  made  to  coat  the  crushed  rock 
with  a  pulverized  slag  suspension  in  water,  so  that  upon 
burning  a  protective  coating  will  be  formed  on  the  sur- 
face.'' In  other  cases  the  slaking  properties  are  dimin- 
ished by  using  an  impure  dolomite,  preferably  one  high 
in  iron.  The  analysis  considered  most  desirable  may 
be  obtained  by  mixing  raw  rock  of  different  composi- 
'  tions. 

One  patented  material  is  prepared  by  grinding  to- 
gether dolomite  and  iron  ore  to  form  an  intimate  mix- 
ture and  calcining  at  a  temperature  reported  to  exceed 
2850°  F.  (1565°  C).  The  finished  product  for  fur- 
nace bottoms  is  said  to  show  the  following  range  of  an- 
alysis :  CaO,  42  to  55  per  cent ;  MgO,  38  to  25  per  cent ; 
SiOo,  6  to  13  per  cent ;  FeO,  and  ALOo,  8  to  14  per  cent. 

Another  compound  consists  of  an  intimate  mixture  of 
granular  dolomite  and  about  10  per  cent  basic  open- 
hearth  slag.  The  manufacturers  prefer  hard,  compact 
and  dense  varieties  of  dolomite,  as  high  as  possible  in 
magnesia.  It  is  said  that  the  granules,  after  calcina- 
tion in  a  rotary  kiln  at  about  2800°  F.  (1540°  C.)  are 
mixed,  upon  coming  from  the  kiln  and  while  still  hot, 
with  the  granulated  slag  and  the  mixture  is  sent  through 
a  rotary  cooler.  It  is  claimed  by  the  manufacturers  that 
material  thus  prepared  may  be  transported  without 
slaking  when  the  magnesia  content  is  high  and  the  dolo- 
mite is  extremely  hard  burned.  The  average  analyses 
of  several  shipments  is  given  herewith:  CaO,  48  to  55 
per  cent;  MgO,  29  to  32  per  cent;  SiO.,,  4  to  11.5  per 
cent;  ALO,,  3  to  6.5  per  cent;  FcoO,,  4  to  7  per  cent. 
Laboratory  Tests. 

The  relative  value  of  different  materials  used  in  the 
open-hearth  furnace  is  measured  by  the  service  obtained 
and  by  that  alone.  Neither  theoretical  considerations 
nor  the  results  of  laboratory  tests  can  be  expected  to 
demonstrate  precisely  what  these  relative  values  may  be, 
although  much  can  be  learned  from  such  studies.  With 
these  facts  in  mind,  the  authors  some  months  ago  plan- 
ned a  brief  series  of  tests  designed  to  compare  proper- 
ties of  various  basic  materials  that  evidently  affect  the 
durability  of  these  materials  in  the  furnace.  The  re- 
sults of  these  experiments,  which  were  carried  out  un- 
der the  direction  of  Raymond  M.  Howe,  at  the  Mellon 
Institute  of  Industrial  Research  of  the  University  of 
Pittsburgh,  are  described  here. 

The  wearing  away  of  the  basic  bottom  is  due  to  the 
abrasive  action  of  the  slag  and  metal  frothering  during 
the  process  of  oxidation,  the  scouring  out  of  holes  caus- 
ed by  boiling  when  the  heat  becomes  excessive,  chemical 
reactions  between  constituents  of  the  hearth  ;!iid  of  the 
bath  or  slag,  and  po.ssibly  a  few  other  minor  causes.  It 
is  not  to  be  expected  that  furnace  conditions  can  be  re- 
in-odueed  in  laboratory  tests ;  these  anc  merely  be  so  ar- 
ranged as  to  show  the  relative  resistance  of  different 


«  Yale  ami  8tone:  Op.  cit. 


'•  A.  V.  Bleiniii>.'cr:  Some  As|ie(ts  of  the  Testing  of  Refr.ic- 
torips,  Proc  Kii;;.  Soc.  West  Pa.  (19161917)  32,  (il2. 
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materials  to  destructive  forces  logically  assumed  to  he 
similar  to  certain  of  those  in  the  furnace. 

It  is  well  known  that  all  hasic  refractories  soften  at 
hi<rh  temperatiires  and  it  is  helieved  that  the  softer  the 
bottom  the  more  rapidly  will  the  scourinfj  action  take 
place.  Other  things  being  equal,  the  material  that  shows 
the  least  degree  of  softening  at  operating  temperatures 
should  give  the  longest  service.  Tests  were  therefore 
made  to  determine  this  property. 

Corrosion  of  the  lining  due  to  chemical  action  is 
harmful,  not  only  because  of  the  wearing  away  of  the 
refractory  but  because  the  .surface  of  the  hearth  becomes 
weakened  and  less  resistant  to  abrasion.  Tt  has  been 
suggested  that  the  impurity  in  the  melt  most  likely  to 
have  a  strongly  corrosive  action  upon  the  lining  is 
phosphorus  and  that  the  reason  magnesite  bottoms  last 
longer  than  dolomite  bottoms  is  due  largely  to  the 
superior  resistance  of  magnesite  to  the  oxides  of  phos- 
phorus, which  have  a  stronsr  affinity  for  lime.  An  in- 
vestisration  regarding  the  relative  resistance  of  various 
basic  refractory  products  to  the  action  of  a  corrosive 
melt  hip'h  in  phosphorus  is  included  in  the  tests  here 
described.  The  ignition  loss  of  basic  refractories  should 
be  as  low  as  possible,  since  a  high  ignition  loss  i-esults 
in  excessive  wastacre  in  the  furnace.  The  rate  at  which 
different  materials  absorb  moisture  and  CO.  has  been 
studied  in  this  connection. 

Ba.nc  Materials  Studied. — The  six  materials  studied 
include  two  masrnesites,  two  dolomites,  and  two  specially 
treated  dolomites.  Throuehout  the  remainder  of  the 
paper  these  will  be  desicnated  by  the  letters  A,  B,  C,  D. 
E.  and  F.  The  material  designated  as  A  was  prepared 
from  "Washington  magnesite,  cround  with  ferric  oxide, 
and  dead  burned.  ^  is  a  similar  product  prepared  from 
Canadian  masrnesite.  C  is  a  preparation  made  by  coat- 
in"  dolomite  frranules  at  a  hisrh  temperature  with  basic 
open-hearth  slacr.  7)  is  made  by  mixing  together  iron 
oxide  atid  dolomite  and  calcining  at  a  high  temperature. 
^  is  a  relatively  impure  dolomite  that  has  been  calcined. 
F  is  a  rather  pure  dolomite  that  has  been  double  burned. 
The  analyses  of  these  materials  at  the  time  of  arrival 
are  ?iven,  also  these  analyses  recalculated  on  a  zero  igni- 
tion loss  basis  to  make  them  more  comparable. 

Analyses  of  Basic  Materials. 


A 

B 

C 

D 

E 

F 

Moisture  and  ifjnition 

loss  per  cent  

0 

.43 

0 

.33 

0 

.47 

1 

.00 

3 

.70 

9 

.90 

Silica,  per  cent.    .  . 

7 

.36 

4 

.56 

11 

.46 

9 

84 

6 

.68 

2 

.16 

Ahmiina.  per  cent.  .  . 

2 

.33 

2 

.08 

3 

.91 

1 

.86 

.89 

0 

.90 

Ferric  oxide,  per  cent. 

4 

.81 

7 

.88 

4 

.41 

4 

.54 

1 

.69 

1 

.10 

Lime,  per  cent  

3 

.12 

18 

.94 

47 

.92 

48 

.70 

49 

.84 

51 

.00 

MegTicsia,  per  cent.  . 

81 

.60 

66 

.40 

32 

.10 

-  34 

.73 

34 

.50 

34 

.85 

Total  

99 

63 

100 

.19 

100 

.27 

100 

.67 

100 

.30 

99 

.91 

Recalculated  Analyses  of  Basic  Materials. 


A 

B 

C 

T> 

E 

F 

Silica  

7 

40 

4 

.57 

11.52 

9 

94 

6 

.93 

2.40 

Alumina  .  .  .  . 

2 

34 

2 

.08 

3.93 

1 

88 

4 

.03 

1 .00 

Ferric  oxide.  . 

4 

83 

7 

.89 

4.43 

4 

58 

1 

.73 

1  22 

Lime  

3 

13 

IS 

.96 

48.15 

40 

10 

51 

.64 

56.61 

81 

93 

66 

.66 

32.26 

.35 

18 

35 

.75 

38.69 

Total  

99 

63 

100 

16 

100.29 

100 

77 

100 

.08 

99.92 

<^lrti';va  Tests. — From  the  very  manner  in  which  basic 
TTiatevials  are  prepared,  it  can  be  assumed  that  a  low 
ignition  loss  and  the  least  possible  tendency  to  slake 
are  essential  properties,    Buyers  of  refractory  products 


do  not  wish  to  pay  for  .something  that  is  lost  a.s  soon  as 
the  material  is  heated.  For  example,  the  10  per  cent 
ignition  loss  of  will  cause  the  loss  of  considerable 
money  were  such  material  to  be  used  on  an  extensive 
scale. 

It  has  been  said  that  those  materials  "powder"  more 
or  less  as  they  give  off  CO^  or  water  during  heating.  A 
part  of  this  powder  is  carried  out  of  the  fumaee  by  the 
draft,  resulting  in  an  additional  loss  in  material,  as 
well  as  injury  to  the  checkers.  It  is  suggested  that  the 
driving  off  of  moisture  and  COj  under  the  action  of  the 
heat  may  interfere  with  proper  .setting  of  the  granules 
to  a  dense  mass  and  thereby  decrease  the  resistance  to 
erosion. 

Because  of  the  seriousness  of  the  .slaking  problem,  two 
methods  of  procedure  were  followed.  In  the  first,  the 
materials  were  allowed  to  stand  exposed  to  the  air,  and 
each  month  a  sample  was  taken,  dried  at  110°  C.  and 
its  ignition  loss  determined.  The  results  of  this  .series 
of  tests  are  not  yet  available.  The  second  procedure 
consisted  of  moistening  the  different  materials  from 
time  to  time  with  water.  Samples  were  then  taken  at 
intervals  of  5  days,  dried  at  110°  C,  and  the  loss  on  ig- 
nition determined.  The  results  are  given  in  Table  2. 
Table  3  represents  the  ignition  loss  of  reealcined  E  and 
F\  it  was  deemed  necessary  to  reealcine  these  two  pro- 
ducts becau.se  of  their  high  loss  at  the  beginning  of  the 
test. 

TABLE  2. — Percentage  Loss  on  Ignition  at  Regular 
Intervals. 

A      B      C        D        E  F 

Loss  at  beginning  of 

slaking  test   0.02    0.20    0.08     0.95     3.93  14.04 

Loss  after  5  days  .  .  .  0.48  0.69  1.20  5.67  18.45  25.52 
Loss  after  10  days...  0.95  1.25  1.62  8.35  20.00  26  30 
Loss  after  15  days  ...  1.24  1.94  2.39  10.10  23.30  33.00 
Loss  after  20  days...  1.36  1.92  3.01  10.92  23.66  29.70 
Loss  after  25  days  ...  2.09  2.65  6.30  12.00  24.33  25.99 
Loss  after  30  days  ...  2.. 54    3.25    4.63    14.99    24.67  30.81 


TABLE  3. — Percentage  of  Loss  Upon 

Ignition  of  Re- 

calcined  E  and  F. 

E 

F 

Loss  after  recalcination  

1..55 

1.29 

After    1  day  

5.16 

9.74 

After.  2  days  

9.40 

After    3  days  

12.79 

15.81 

After    5  days  

12.81 

16.43 

After  10  days  

15.80 

After  12  days  

23.53 

After  15  davs   

17.09 

After  20  davs  

After  25  davs  

17.36 

After  30  davs  

The  results  given  in  these  Tables  are  also  plotted 
graphically  in  Fig.  1.  Table  4  gives  the  anah-tical 
and  slaking  data. 

TABLE  4.— Analytic  and  Slalcing  Data. 


^  fate  rial 

A 

B 

C 

D 

E 

F 

Order    of  resist- 

ance to  slacking 

T 

11 

iir 

IV 

V 

VI 

Lime  content,  per 

cent  

3.16 

18.96 

48 . 15 

49.19 

51.64 

56.61 

Magnesia,  per  cent. 

81.72 

66.66 

32.26 

35.18 

35. 75 

38.69 

Silica,  alumina  and 

ferric  oxide,  per 

14.70 

14. .54 

19.88 

16.40 

12.69 

4.62 

It  is  to  be  observed  that  in  the  case  of  both  maene- 
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sites  and  dolomites  the  slaking  tendency  increases  direct- 
ly with  the  lime  content  and  that  in  the  case  of  the  dolo- 
mites it  varies  inversely  with  the  sums  of  the  iron,  sili- 
ca, oxide  and  alumina  contents.  The  state  of  these  im- 
purities, whether  they  are  natural  or  artificial,  un- 
doubtedly exerts  an  influence  that  these  tests  do  not 
reveal.  In  the  latter  case  the  thoroufjhiiess  with  which 
the  granules  are  coated  or  impregnated  with  oi"e  or  slag 
is  an  important  factor.  The  low-slaking  tendency  of  C 
apparently  ])roves  that  the  graimles  were  well  protect- 
ed by  the  slag  coating.  It  is  somewhat  higher  in  im- 
purities and  lower  in  lime  than  D,  a  treated  dolomite 
that  .slaked  badly.  E  was  tlie  more  stable  of  the  two 
calcined  dolomites;  its  condition  at  the  time  of  receipt 
was  far  superior  to  that  of  F.  It  is  believed  that  these 
two  cases  serve  as  the  best  examples  of  the  effect  of 
lime  content  and  fluxes  upon  the  rate  of  slaking. 

A  study  of  the  figures  given  indicates  that  the  lime 
content  should  be  as  low  as  possible  and  that  iron  oxide, 
alumina,  and  silica,  the  limits  depending  on  the  char- 
acter of  the  dolomite  and  its  treatment,  are  necessary 
in  dolomitic  refractories,  if  the  slaking  is  to  be  kept 
within  practicable  limits;  further,  that  a  dead-burned 
magnesite  free  from  lime,  and  possibly  containing  a 


Fig.  1. — Increase  of  Loss  of  Ignition  of  Basic  Materials  Under 
the  Influence  of  Moistiure. 

fairly  high  percentage  of  impurities  (10  to  15  per  cent 
of  SiOo.  Al.O,,  and  Fe,0,,.)  is  the  most  suitable  basic  re- 
fractory for  withstanding  the  conditions  of  this  test. 
These  conditions  represent  the  influences  to  which  basic 
materials  may  often  be  subjected  in  cars  or  when  stored 
in  the  plant.  Pure  calcined  limestone  is  the  poorest  ma- 
terial to  withstand  such  conditions.  Other  combinations 
of  the  lime-mairnesia  series  will  arrange  themselves  in 
intermediate  positions  according  to  the  lime,  alumina, 
silica,  and  f(>rric-oxide  content,  and  the  trmpcrafurc  of 
burning.  The  air-slaking  .scries,  although  infomi)lete, 
indicates  that  the  different  materials  stand  in  the  same 
relative  order  as  given  above. 

Action  Brtwrrn  Basic  Mntrrinh  and  Fircclaif  nr 
Silica  Brick. — Failure  is  liable  to  result  because  of 
chemical  reactions  when  basic  ntatcrials  are  in  contact 
with  fireclay  or  silica  brick  at  h\i:h  temperatures.  The 


latter  are  not  uncommonly  used  in  contact  with  mag- 
nesia brick  above  the  slag  line  of  the  open  hearth,  but 
tliis  is  not  considered  the  best  practice  and  a  buffer 
layer  of  chrome  brick  is  desirable.  With  this  exception 
the  basic  materials  arc  generally  carefully  separated 
from  silica  and  clay  bi-ick  in  furnace  practice.  In  view 
of  these  facts  the  following  tests  were  made  to  show  the 
relative  limits  of  safety  when  the  materials  mentioned 
are  heated  in  contact.  Morover,  it  was  believed  that  the 
behavior  of  the  basic  products  in  this  test  would  afford 
an  indication  of  their  relative  chemical  activity  and  a 
measure  of  their  probable  resistance  to  corrosion  in  the 
furnace. 

Cones  sawed  from  bricks  and  placed  in  pats  of  basic 
materials  were  treated  in  a  pot  furnace  together  with  a 
fireclay  pat  containing  standard  cones.  Specimen  A 
was  found,  after  a  few  trials,  to  react  with  firebrick  be- 
tween cone  18  and  cone  26.  A  pat  was  then  heated  rapid- 
ly to  cone  18,  but  though  this  temperature  was  held  for 
3  hr.  no  action  was  observed.  Another  pat  at  cone  18 
showed  the  same  result.  A  third  pat  heated  to  cone  20 
and  held  for  3  hr.  resulted  in  a  violent  reaction  between 
the  magnesite  and  firebrick.  This  procedure  was  fol- 
lowed in  each  ease. 

TABLE  5. — Reacting  Temperatures  in,  Cones  between 
Basic  Materials  and  Brick. 


Fire  Brick 
Material  Cone 

A   20 

B   18 

C   15 

D   15 


Silica  Brick 
Cone 
26  + 
18  + 
16  + 
16+ 


Lime  Content  of 
Basic  Material, 
Per  Cent. 
3.16 
18.96 
49.19 
48.15 


The  figures  given  in  Table  5  illustrate  the  tendency 
of  lime  to  lower  the  reacting  temperature  and  increase- 
the  chemical  activity  of  the  basic  refractories.  It  is  prob- 
able that  the  temperatures  shown  are  much  too  high  for 
practical  limits  of  safety,  and  that  they  are  only  rela- 
tively true. 

A  close  examination  of  Fig.  2  shows  that  the  firebrick 
formed  a  thin  liquid  and  ran  into  the  magnesite;  the 
shadows  show  where  the  firebrick  had  been.  The  silica 
brick  cones  behaved  differently  and  can  be  seen  as  they 
were  at  the  end  of  the  test,  having  cut  away  the  mag- 
nesite without  the  formation  of  a  visible  slag. 

Crucible  Test. — Basic  refractories,  besides  with.stand- 
ing  slaking  and  erosion,  must  resist  considerable  chemi- 
cal action.  Carbon,  phosphorus,  and  silicon  are  present 
in  the  metal  bath  in  the  form  of  carbides,  phosphides, 
silicides,  or  in  an  oxidized  condition.  The  oxides  of 
phosphorus,  are  known  to  have  a  marked  affinity  for 
lime,  for  which  reason  basic  materials  high  in  lime 
should  be  expected  to  give  less  service  in  the  furnace 
hearth  than  materials  low  in  this  oxide,  notwithstand- 
ing the  additions  of  lime  made  to  .slag  the  phosphorus. 
The  lining  is  necessarily  exposed,  at  least  locally,  to  the 
coiTosive  influeiu>e  of  phosphorus  in  the  melt  until  it  is 
removed.  A  series  of  crucible  tests  was,  therefore,  con- 
ducted for  the  purpo.se  of  studying  the  action  of  phos- 
phorus compounds  on  the  six  basic  materials. 

The  general  plan  was  to  make  crucibles  of  the  dif- 
ferent products,  heat  them  to  a  certain  temperature,  in- 
troduce a  corrosive  mixture,  allow  it  to  react  for  e(iual 
lengths  of  time  upon  the  different  crucibles,  cool,  and 
aiinlyzc  the  melted  portion  for  silica,  lime  and  magnesia. 
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The  analyses  of  the  slajfs  from  cnifibles  C,  D,  and  F 
in  the  fonrth  series  should  not  be  compared  with  those 
of  the  same  crucibles  given  in  the  jircccdmn  tests,  since 
under  the  more  severe  conditions  of  this  test  additional 
reactions  came  into  play.  The  Fe.P-Fc^O,  mixture  had 
eaten  through  the  bottoms  of  crucibles  C,  D,  and  /*  as^ 
shown  in  Fig.  5,  and  a  series  of  reactions  residted  be- 
tween the  corrosive  mixture,  the  ba.sic  material,  and  the 
clay  of  the  crucible,  with  the  formation  of  a  very  active 
fluid  slag.  The  silica,  lime,  and  magnesia  contents  of 
this  slag  were  influenced  by  the  action  of  the  clay  as 
well  Hs  by  that  of  the  phosphorus.    Thesf  tests  show 


Fig.  2.— Pats  Sho\vlng  Action  of  Magnesite  Upon  Firebrick 
and  Silica.  Brick.  I.  Orton  Cones  in  Clay  Pat.  II.  Silica 
Brick  Cones  in  Magnesite  Pat.  III.  Firebrick  Cones  in 
Magnesite  Pat. 

Since  these  three  oxides  could  come  only  from  the  cru- 
cible their  presence  in  the  melt  would  prove  chemical 
action.  . 

Crucible  series  1  involved  the  use  of  crucibles  3.5  ni. 
(8.8  cm.)  in  diameter  and  2.5  in.  (6.2  cm.)  in  height, 
made  from  the  materials  «s  received  and  bonded  by 
means  of  gum  tragacanth.  It  was  impossible  to  make 
crucibles  of  the  above  type  from  material  F  so  the  basic 
materials  were  packed  in  fireclay  crucibles  3  in.  (7.6 
cm.)  in  diameter  and  4  in.  (10cm.)  in  height  in  series 
TI,  III,  and  IV.  In  either  case  the  corrosive  mixtur? 
added  consisted  of  one  part  ferrophosphide  and  two 
parts  ferric  oxide,  which  was  used  to  oxidize  the  phos- 
phide and  was  itself  reduced  in  the  process.  The  mix- 
ture was  added  to  the  hot  crucibles  by  means  of  an  iron 
ladle.  At  the  conclusion  of  the  melting  period  the 
crucibles  were  cooled,  sawed  vertically  through  the  cen- 
ter, and  samples  taken  from  the  melt  for  analysis. 

In  the  first  series  of  test  the  crucibles  were  heated  to 
1350°  C.  100  gm.  of  the  corrosive  mixture  was  added 
and  allowed  to  react  at  this  temperature  2  hr.  The  cru- 
cibles are  shown  in  Fig.  3.  In  the  second  series,  the 
crucibles  were  heated  to  1300°  C.  when  100  gm.  of  cor- 
rosive mixture  was  allowed  to  react  upon  them  for  1/2 
hr  ;  the  action  at  the  end  of  this  time  was  too  slight  to 
be  determined.  In  the  third  series  of  tests,  the  crucibles 
were  heated  to  1300°  C.  and  100  gm.  of  corrosive  mix 
t>u-  was  allowed  to  react  at  this  temperature  for  1/2  hr. ; 


Fig.  4. — Crucibles  Used  in  Crucible  Series  III. 

that  the  average  order  of  resistance  of  the  various  basic 
materials  to  the  action  of  the  corrosive  mixture  places 
the  low-lime  magnesite  first,  the  high-lime  magnesite 
second,  a  treated  dolomite  third,  the  calcined  dolomite 
fourth,  another  treated  dolomite  and  the  double-burned 
dolomite  fifth  and  sixth  respectively.  The  materials 
lowest  in  lime  offered  the  most  resi.stance  to  the  action 
of  this  corrosive  mixture.  The  superiority  of  the  low- 
lime  magnesite,  the  intermediate  position  of  the  high- 
lime  magnesite,  and  the  general  lower  resistance  of  the 
dolomites  establish  this  conclusively.  Other  oxides  as  w  M 


Fig.  3. — Crucibles  Used  in  Crucible  Series.  I. 


then  the  temperature  of  the  furnace  was  increased  to 
1350°  C.  and  50  more  gm,  of  slag  was  added,  the  tem- 
perature being  held  constant  for  1/2  'ii*-  The  extent  of 
the  corrosive  action  is  shown  by  Fig.  4.  The  fourth 
series  of  tests  was  conducted  by  heating  the  crucibles  to 
1300°  C.  and  adding  100  gm.  of  corrosive  mixture:  after 
1/2  hr.  the  furnace  temperature  was  raised  to  1350°  and 
50  gm.  more  introduced;  hr.  later  an  additional  50 
gm.  of  mixture  was  added  and  the  temperature  main- 
tained V2  111'-  longei'.  Partial  analyses  of  the  slags  or 
melts  from  these  tests  are  given  in  Table  6. 


as  lime  were  taken  into  the  solution  but  the  inten.sity 
of  this  action  seems  to  have  been  dependent  on  the  am- 
ount of  lime  present.  Only  limited  conclusions  can  be 
drawn  from  these  results.  Other  factors  being  the  .same, 
it  should  be  expected  that  the  basic  refractories  lowest 
in  lime  should  give  the  best  service  where  exposed  to  the 
corrosive  action  of  melts  containing  phosphorus,  such 
as  those  of  the  basic  open-hearth  furnace.  However, 
the  relative  value  of  the  nuiterials  studied  can  merely  be 
ai)proximated. 

Analysis  of  the  slags  from  the  specially  ti'eated  dolo- 
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mites  gave  unex}5ecti'(l  results.  Material  C  .sliowcd  soiiic- 
what  <?reator  resistance  to  corrosion  than  tlie  eak-inetl 
impure  dolomite  E ;  at  the  same  time  material  D,  an- 
other speeially  treated  product,  was  decidedly  inferior 
to  E  and  F,  both  dolomites  that  had  been  calcined  witli- 
oiit  any  effort  to  coat  or  protect  the  granules  by  special 
methods.  To  what  extent  the  special  ti-eatment  accord- 
ed the  patented  dolomitic  pi'oducts  is  an  advantage  in 
increasing  the  resistance  to  corrosion  is  open  to  (jucs- 
tion.  The  preceding  tests  have  served  to  distinguish 
between  magnesites  and  dolomites.  The  latter  part  of 
the  work  applies  to  magnesites  only,  and  the  tests  were 
made  somewluit  more  severe  in  order  to  seeiire  more  pro- 
nounced results. 

Crucible  Tests  on  M n;/ ii< sites.  —  ('I'ucibles  made  of 
magncsite  grains  were  sul)jected  to  tests  similar  to  those 
described  but  under  more  severe  conditions.  Ci'uciblcs 
like  tho.se  employed  in  the  first  series  were  used. 

I'dftial  An(il!js<s  of  Slays  from  Criieible  Tests. 

Material  A  B. 

Silica   2.56  2.96 

Lime   0.40  2.2S 

Mapnesia   2.46  6. 38 

Total   5.42  11.62 


boHonis,  for  the  boiling  of  the  l)atli  will  have  a  greater 
tendency  to  scour  out  holes  in  a  hearth  that  is  soft  than 
in  one  that  is  more  rigid.  In  order  to  stvidy  the  rigid- 
ity of  magnesites  A  and  B  at  high  temperatures,  bricks 
having  the  compositions  given  w^ere  made  from  each  by 
the  usual  brick-making  methods,  and  subjected  to  a 
lOfid  test.  These  bricks  were  heated  under  a  load  of 
2")  11).  per  sq.  in.  (1.7  per  sq.  cm.),  applied  on  the  end 
of  tiie  brick  with  a  temi)erature  increase  of  250°  C.  per 
hr.,  until  failure  i-esulted.  Brick  A  failed  by  shearing  at 
1555°  C,  evidently  due  to  a  breaking  of  the  bond;  brick 
B  did  not  shear  but  softened  and  settled  at  high  tem- 
peratures. By  the  time  1450°  C.  had  been  reached,  it 
had  shortened  12.5  per  cent  of  its  original  length,  see 
Fig.  6. 

Since  magnesite  A  shows  no  evidence  of  softening  at 
the  temperature  of  the  test  while  magnesite  B  shows 
considerable,  it  is  to  be  expected  that  the  former  should 
show  a  much  greater  resistance  to  the  erosion  of  boil- 
ing metal  than  the  latter. 

Fusion  Tests. — The  difference  in  softening  tempera- 
tures of  the  two  magnesites  indicated  that  fusion-point 
data  might  be  of  value.  It  was  hoped  that  the  fusion 
j)oints  of  the  magnesites  and  also  of  intimate  mixtures 
of  finely  ground  slag  and  magnesite  might  be  obtained. 
"Wcr:^  tile  latter  possible,  comparative  values  could  be 


Fig.  5. — Crucibles  Used  iu  Crucible  Series  IV. 


TABLE  6.— Partial  Kesidts  of  Crucible  Tests. 


Analj'ses  of  Slags 

Analyses  of  Melts 

Analyses 

of  Slags 

from  First  Tests 

from 

Thinl 

Series 

from  Fourth  Series 

Average 

Mag- 

Mag- 

Mag- 

Order of 

^rat.Tial 

Si 

lie: 

I  Lime 

nesia  Total 

Silica 

Lime 

nesia 

Total 

Silicia  Lime 

nesia 

Total 

Resistance 

A 

0 

00 

0.12 

1.30  1.42 

0.21 

0.08 

0 .  :!5 

0.64 

0.32 

0.04 

1 .23 

1  .59 

1.00 

H 

0 

0.10 

1.33  1.74 

0..34 

0.22 

]  .  55 

2.11 

0.74 

0.46 

3 . 52 

4.72 

2 . 33 

(' 

0 

64 

0.81- 

0.69  2.14 

2 .24 

1.42 

1.58 

5.24 

6.20 

7.48 

4.18 

17.86 

3.00 

D 

0 

64 

1.48 

1.47  3.59 

9.98 

4.55 

6.86 

21.39 

18.90 

22.14 

14.90  . 

55.95 

5 . 33 

V. 

0 

51 

0..83 

0.64  1.98 

1.82 

1.13 

1.58 

4.53 

1.56 

]  .44 

1.53 

4 . 53 

3.67 

F 

1 .72 

5.37 

5.42 

12.51 

24 . 52 

12.70 

8.12 

45 . 34 

5.00 

Anahj.'^es  of  Mufpieslfe  Bricl's. 

Material  A 

T^jnition  loss   0.26 

Silica   7.26 

Alumina   2.14 

Ferric  oxLI.'     4.95 

lAtno    .  .    3. 18 

Magnc.Hia    S2.40 

Total  100.19 


.  B. 
0.37 
5.72 
2.00 
5.94 
15.05 
70 . 84 

99.92 


itnd  GOO  gm.  of  tlic  corrosive  mixture  added  hourly  in 
150-gm.  batches.  A  temperature  of  1350°  ('..  was  main- 
tained for  4  hr.  The  marked  superiority  of  magnesite 
,1,  in  resistance  to  corrosion,  was  shown  in  the  preceding 
ex|ieriments  and  is  developed  even  more  strikingly  in 
this  one. 

Load  Tes{.<i. — It  seems  probable  that .  unsatisfactory 
service  would  be  caused  bv  anv  marked  soft.-niii'.''  "f  tli'' 


Fig.  6.— A  Typical  Failure  of  Brick  A  in  Load  Test..  B.  Failure 
of  Brick  B  in  Load  Test.  Original  Dimeusions  8.75  in.  by 
4.13  iu.;  Final  Dimeusions,  7.66  iu.  by  4.31  iu.  by  2.72  in. 
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pstablishcd.  One  could  state,  for  example,  that  a  mix^ 
ture  of  80  per  cent  of  magnesite  X  and  20  per  cent  of 
slag  was  e(|uivalent  to  a  mixture  of  60  per  cent  of  mag- 
neslte  Y  and  40  per  cent  of  slag.  Clones  were  according- 
ly made  up,  some  of  100  per  cent  magnesite  and  others 
of  magnesite  mixed  with  from  10  to  90  per  cent  of  basic 
open-hearth  slag.  In  the  endeavor  to  compare  the  fusion 
points  of  these  mixtures  with  those  of  Orton  cones  num- 
erous difficulties  were  encountered. 

It  was  first  necessary  to  devise  a  method  for  placing 
the  test  pieces  in  material  that  would  be  neutral  to  both 
cones  and  magnesite.  After  several  failures,  siiccessfiil 
cone  pats  were  made  in  the  following  manner.  One  halt 
of  the  pat  was  made  of  fireclay  and  Orton  cones  were 
placed  in  this:  the  other  half,  in  which  the  test  cones 
were  placed,  was  made  of  magnesite.  The  two  half  pats 
were  joined  to  form  a  disk  3  in.  in  diameter  and  finely 
ground  chrome  ore  us(>d  at  the  junction  to  separate  the 
magnesite  and  fireclay.  The  disk  was  then  placed  upon 
a  fireclav  pedestal  that  had  been  sprinkled  with  crush- 
ed chrome  ore.  This  combination  was  necessary  to  pre- 
vent the  magnesite  from  attacking  the  high-temperature 
Orton  cones,  or  the  fireclay  of  the  pat. 

When  the  method  for  conducting  the  tests  had  been 
devised,  it  was  found  that  the  slag  ran  from  the  cones 
at  high  temperatures  and  left  a  magnesite  shell  stand- 
ing. The  results  of  such  tests  were  therefore  disappoint- 
ing. Slightly  better  but  inconclusive  results  were  ob- 
tained when  ferric  oxide  was  used  in  place  of  the  slag. 
Cones  of  100  per  cent  magnesite  also  gave  poor  results, 
because  of  the  tendency  of  this  material  to  volatilize  at 
high  temperatures. 

Bar  Tests— \\\  discussing  fusions,  it  was  suggested 
that  a  test  that  would  determine  the  relative  values  of 
diff(>rent  basic  materials  when  mixed  with  varying  am- 
ounts of  slag  would  be  of  value.  The  load  test  indicated 
differences  in  the  softening  points  of  magnesites  A  and 
V>  but  the  attempted  study  of  fusion  points  revealed  no- 
thing. It  was  hoped,  therefore,  that  a  series  of  bar 
tests,  conducted  in  the  following  manner,  would  combine 
information  that  might  have  been  secured  from  the 
other  two. 

Magnesite  and  basic  open-hearth  slag  were  ground  to 
pass  60-mesh,  weighed  out  in  the  proportions  indicated, 
and  mixed  with  gum  tragaeanth.  The  mixtures  were 
molded  into  bars  1  in.  by  %  in.  X  6  in.  (2.5  X  0-9 
X  15  cm.),  which,  when  dry,  were  strong  enough  to  be 
introduced  into  the  furnace.  They  were  laid  flat  on 
silica  brick  and  heated  to  1250°  C,  a  temperature  suf- 
ficient to  produce  a  certain  amount  of  sintering.  The 
sint?red  bars  wei'c  placed  in  a  test  furnace  and  sup- 
ported between  bricks  ]ilaced  4V1>  in.  (12  cm.)  apart. 


being  separated  from  the  latter  by  chrome  ore  powder. 
The  furnace  was  then  heated  at  the  rate  of  100''  C.  tem- 
perature increase  per  hour,  and  the  softening  points 
were  observed.  The  observations  are  given  in  Tables  7 
and  8. 

TABLE  7.— Bar-test  Dnfn  mth  Magnesite  A. 

Furnace  Tempera- 
ture at  whinh 
Softening  Began, 
Mixture  in  Degrees  C.  Remarks 

Samples  broke  Too  refractory  to  become 
bonded  bv  this  treatment. 
1370  1 


100%^ 

70%;  A 

60%  A 
50%  A 
40%  A 
30%  A 
25%  A 
20%  A 
15%  A 
10%  A 


+  30%  slag 

+  40%)  slag 

-I-  50%  slag 

+  60%  slag 

-f  70%  slag 

+  75%„  slag 

4-  80%  slag 
-f-  85%  slag 

+  90%  slag 


1350 
1350 
1350 
1345 
1340 
1330 
1320 
1310 


I  Action 
king  of 


J 


complete  (sag- 
2  in.)  in  about 
2  min. 


These  mixtures  showed  no  evidence  of  softeninsr  until 
the  temperature  of  failure  had  been  reached.  In  the 
entire  series  sarrsring  bearan  at  a  point  above  the  fusion 
l^oint  of  the  slag,  which  melts  at  1290°  to  1300°  C. 

TABLE  R.— Bar-test  Data  with  Magnesite  B. 


Mixture 

100%  B   

95%  B  +  5% 


slag 


90%  B  +  10%  sla 


85%  B  -\-  15% 

80%  B  -I-  20% 

70%.  B  -\-  30% 

(\0%,  B  -I-  40% 

oO%  B  -f  50% 


Furnace  Temperature 
at  which  Softening 
and  Sagging  Began, 

in  Degrees  C.  Bemarks 

T  These  bars  sawfred  about 
1285  \  1  in.  in  1  hr.  when 
1280    I    1350°   C.   had  been 

I  reached. 
1260  Had  sagged  2  in.  at  1340° 
C. 

1 
I 

VHad  sa^p^ed  2  in.  at 
I    1350°  C. 


sla<r 
si  as 
si  as 
slasr 
slag 


1275 
1280 
1260 
1250 
1260 


Fig.  7.— Typical  Bar  Test  Results. 


AH  inasnesite  7?  bars,  as  shown  in  Table  8.  besan  to 
soften  about  1  hr.  before  the  action  was  complete  fwhen 
thev  had  sagged  2  in),  and  at  about  the  meltins  point 
of  the  .slag  or  a  trifle  lower.  The  temperatiires  at  which 
the  bars  had  sacced  2  in.  were  nearly  the  same  when  ap- 
pi'cciable  amounts  of  slag  were  present 

The  results  of  the  bar  tests  are  not  easy  to  interpret 
a'Ml  it  is  not  possible  to  state  that  the  softening  tendency 
of  a  slag-masnesite  mixture  of  one  series  is  equivalent 
to  that  of  a  definite  mixture  of  the  other.  Failure  of 
the  bars  evidently  occurred  through  softening  and 
fusion  of  the  slasr.  The  melting  temperature  of  the  lat- 
ter seems  to  have  been  raised  by  admixture  with  mag- 
nesite .1.  and  depressed  by  magnesite  B.  Wliat  the  sig- 
nificance of  the  latter  fact  may  be  is  not  clear. 

SIMMARY. 

y  ('oni)Hiri^o)i  of  Lou'-linn  and  Hitjh-limf  Magnesite. 
The  ma<rnesite  that  was  the  lower  in  lime  showed  les.s 
tendency  to  .slake  and  higher  refractoriness,  as  well  as 
gr  viter  resistance  to  attack  by  firebrick  and  silica  brick, 
and  to  the  action  of  a  corrosive  FCjP-Fe.O,  mixture. 
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2.  Comparison  of  Dolomitic  Materials. — The  materials 
hip-hest  in  impurities  and  lowest  in  lime  were  most  re- 
sistant to  slaking.  With  one  specially  prepared  dolo- 
mite C  in  which  the  granules  had  been  coated  with  basic 
open-hearth  slag,  the  inherent  tendency  of  dolomite  to 
slake  had  been  overcome  to  a  great  extent.  Another 
special  prej)aration  of  siniilai-  character  I)  sliowed  i)rac- 
tically  the  same  degree  of  shiking  as  the  untreated  dolo- 
mites. A  specially  treated  dolomite  C  withstood  the 
action  of  the  corrosive  mixture  only  slightly  better  than 
an  untreated  dolomite  high  in  impurities,  and  much 
better  than  the  second  special  preparation  O.  The 
purest  dolomite  showed  tiie  poorest  resistanc  to  corro- 
sion, although  this  nuiy  jjerluips  be  explained  by  the  high 
ignition  loss  of  the  material  as  received  and  used. 

3.  ComparisoH  of  Magnesitc  and  Dolomite.  —  The 


magnesites  are  more  resistant  to  slaking  than  the  dolo- 
mites or  dolomitic  preparations  also  to  the  action  of  the 
corrosive  Fe^P-Fe^O^j  mixture  and  that  of  fireclay  and 
silica.  One  of  the  specially  treated  dolomites  has  a  slak- 
ing tendency  so  low  as  to  group  it  with  the  magnesites 
as  far  as  this  property  is  concerned.  However,  in  re- 
sistance to  corrosion  it  compares  more  closely  with  the 
untreated  calcined  dolomite  high  in  imi^urities. 

Considering  these  tests  only,  the  value  for  refractory 
purposes  of  the  materials  studied  may  be  placed  in  the 
following  orders.  First,  A,  a  magnesite  low  in  lime; 
second,  B,  a  magnesite  high  in  lime ;  third,  C,  a  treated 
dolomite ;  fourth,  D,  a  calcined  dolomite  high  in  impuri- 
ties; fifth,  E,  a  treated  dolomite;  sixth,  F,  a  pure  cal- 
cined dolomite  low  in  impurities. 


Distribution  and  Storage  Plant  of  "Imperial 
Oil,  Ltd.,"  at  Hamilton,  Ont. 


f  ^ 

The  present  business  of  the  new  Imperial  Oil  plant 
dates  back  to  1899,  when  "The  Hamilton  Oil  Co."  be- 
gan business  in  the  old  premises  of  the  present  com- 
pany. After  several  changes  and  amalgamations  this 
old  plant  became  "The  Hamilton  Branch  of  the  Queen 
City  Division  of  Imperial  Oil,  Limited,"  which  title  it 
bears  at  the  pi-esent  time.  The  old  storage  plant 
of  Imperial  Oil  was  quite  too  small  for  the  very 
rapidly  increasing  business  of  the  company.  Not  only 
was  this  true  as  to  storage  facilities  but  also  with  re- 
gard to  distribution,  and  a  new  and  up-to-date  plant 
became  imperative. 

The  site  for  the  new  plant,  Victoria  Ave.  N.,  was 
obtained  on  Feb.  15th,  1918.  It  comprised  just  over 
three  acres  and  had  some  old  buildings  on  it  that  had 
formerly  been  occupied  by  the  Dominion  Soap  Works. 
Secord  &  Sons  of  Hrantford  had  the  contract  for  the 
concrete  and  brick  work,  and  the  company's  employees 
did  most  of  the  other  work  under  the  supervision  of  Mr. 


C.  A.  Mayer,  who  is  in  charge  of  the  Hamilton  branch 
of  Imperial  Co.  Much  credit  is  due  to  all  connected 
with  the  construction  work  for  the  excellent  progress 
made,  the  new  plant  being  nearly  complete  eight  months 
after  construction  began. 

The  new  plant  consists  of  the  main  offices  and  ware- 
house building,  outside  storage  tanks,  garage  and  shop, 
wagon  shed,  barn,  boiler  house  and  auxiliary  filling 
tanks.  The  main  building  is  about  50  ft.  x  206  ft.,  and 
is  of  brick  and  reinforced  concrete  construction  through- 
out. It  is  absolutely  fireproof.  The  building  consists 
of  two  stories  and  a  basement.  One  end  is  occupied  by 
the  lubricating  oil  tanks ;  the  offices  are  on  the  first 
floor  at  the  south  end  of  the  building.  The  remainder 
of  the  building  is  devoted  to  the  storage  of  specialties, 
package  goods  and  all  types  of  oil-burning  and  oil 
and  fuel  handling  devices. 

There  are  three  big  outside  tanks,  one  for  fuel  oil 
with  a  capacity  of  55,000  barrels,  one  for  gasoline  with 
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a  capacity  of  35,001)  barrels,  and  one  for  refilled  oil 
with  a  capacity  of  20,000  barrels.  A  battery  of  ten 
tanks  in  tlie  main  building  provide  storage  for  2,400 
l)arrels  of  lubrieatijig-oil. 

Tlic  garage  is  also  of  briek  and  reinforced  eonerote 
eonstruetion ;  it  provides  storage  for  twelve  ears  and 
trucks.  Attached  i.s  a  paint-shop  and  work-shop,  wlii.?h 
are  thoroughly  modern  in  appointments  and  equip- 
ment. The  barn  is  of  brick,  and  provides  shelter  for 
fourteen  horses.  Nearby  is  the  wagon  shed  of  .steel 
in  which  twelve  wagons  may  bo  stored.  The  boiler 
hou.se  is  of  brick  and  concrete  construction.  It  contains 
two  25  horse-power  boilers  which  v^i'ovidc  steam  for 
the  steam  heating  coils  in  the  lubricating  oil  storage 
rooms  as  well  as  for  the  remainder  of  the  plant.  Below 
the  auxiliary  filling  tanks  is  a  wash-room  for  the  male 
cn;ployees  of  the  plant. 


roiir  eiglit-inch  pipe  lines  provide  comniunii  ,,[ioii 
with  the  dock,  about  a  quarter  of  a  mile  away,  where 
the  tank  steamers  are  moored  for  unloading.  This  pro- 
vides for  very  rapid  unloading,  as  450,000  gallons  can 
be  pumped  through  one  of  the  lines  in  twelve  hours. 
Railway  cars  may  be  filled  directly  from  the  tanks  and 
shipped  to  local  consumers,  or  to  any  part  of  the  Wes- 
tern Ontario  sales  territory,  which  is  largely  served 
from  this  plant.  During  the  late  fall,  just  before  the 
dose  of  navigation,  the  tanks  are  filled  and  sealed,  so 
t^t  tbe  sifjiply  may  be  used  in  ease  of  bad  storms  or 
any  railway  tie-up  during  the  winter.  After  naviga- 
tion has  closed  and  while  the  weather  is  open  for  sat- 
isfactory traffic,  tank-cars  are  used  direct  from  the 
points  of  supply.  This  method  applies  to  fuel  oil, 
gasoline  and  refined  oil.  though  the  largest  amount  will 
be  fuel  oil.  Lubricating  oils  are  brought  in  by  tank- 
cars.  Distirbution  of  most  of  the  products  in  the  citj'. 
with  the  exception  of  large  shipments  of  fuel  oil,  are 
made  by  tank-wagon.  During  the  past  autumn,  after 
the  completion  of  tlie  plant,  ten  boats  were  unloaded 
here,  each  carrying  about  450,000  gallons  of  oil. 


AT  THE  COUGHLAN  SHIPYARD. 

The  r'oughian  .'"^liip.vanl  will  lay  the  first  keel  on 
the  contract  for  the  l)uilding  of  four  S.lOO  ton  steei 
steamers  in  about  one  months  time.  The  first  way< 
will  be  laid  in  about  two  weeks,  and  work  will  be 
rus|)e<l  as  rapidly  as  possible,  states  Mr.  J.  J.  Cougii- 
lan.  This  yard  is  expected  to  build  the  first  steel 
steamer  for  the  ('anadian  Government  to  be  built  on 
the  Pacific  Toast.  Previoils  steel  vessels  built  her' 
liave  been  for  the  Urifish  or  Nerwegian  interests. 
These  vessels  will  be  named  with  the  word  (.'anadian 
a.s  a  prefix,  such  as  "Canadian  V'oyageur, "  and  "Can- 
adian Pioneer."'  etc..  instead  of  the  ''War''  prefix,  as 
previously  u.sed.  Steel  for  these  ships  is  on  the  way. 
and  .should  be  in  Vancouver  in  a  few  davs. 


MONTREAL  METALLURGICAL  ASSOCIATION. 

Minutes  of  regular  meeting  of  the  Montreal  Metal- 
lurgical Association,  held  in  tlie  Macdonald  Chemistrv 
Unilding,  McGill  Universit.y,  at  8.30  p.m.,  Februarv 
nth,  1919.       -  . 

There  were  present  forty-three  members  with  the 
President  in  the  chair.  The  minutes  of  the  previous 
meeting  were  read  and  adopted. 

Dr.  A.  Stansfield  introduced  Dr.  A.  W.  G.  Wilson, 
of  the  Mines  Branch,  Ottawa,  who  delivered  an  ad- 
di'ess  on  "Potash  Recovery  at  Cement  Plants."  The 
information  which  Avas  the  basis  -  of  the  lecture  was 
gathered  in  the  interest  of  the  War  Trade  Board  in 
August  and  December  of  lost  year.  The  speaker  on 
his  visits  to  various  cement  plants  in  the  United  )States 
was  accompanied  by  Mr.  Barre,  Chemist,  Canada 
Cement  Co. 

The  lectui'e  was  reported  verbatim,  and  will  be  pub- 
lished. It  was  also  illustrated  by  numerous  lantern 
slides. 

In  answer  to  a  question  from  a  member.  Dr.  Wilson 
stated  that  feldspar  was  not  yet  a  factor  in  supplying 
potash,  although  chemically  potash  could  be  very 
easily  recovered  from  feldspar,  but  no  commercial 
methods  had  been  successfully  developed.  He  also 
stated  that  recovery  from  blast  furnace  gases  was  as 
yet  in  the  experimental  stage. 

A  vote  of  thanks  was  moved  by  Mr.  Roast  and  tend- 
ei'ed  to  the  speaker.  Secretarv,  R.  J.  Ross;  President, 
A.  Stan.sfield. 


GETTING  READY  FOR  LARGER  BUSINESS. 

On  every  hand  there  is  evidence  of  faith  in  a  re- 
vival in  business,  and  new  companies  and  firms  are 
being  formed  to  participate  in  this  larger  commerce. 
One  of  the  new  companies  recentl.v  formed  is  the 
Imperial  Trading  Company,  with  head  offices  at  the 
Herald  Building,  Montreal. 

This  company  intends  to  deal  in  iron,  steel,  copper, 
brass,  lead,  spelter  and  other  metals ;  in  rails,  rail- 
way equipment:  motors,  generators,  transformers, 
and  machine  shop  tools;  wool  felt,  cotton  Avaste  and 
other  textile  products;  also  pulp  mill  and  mining  ma- 
chinery. 

The  company  is  also  negotiating  for  a  number  of 
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sole  agencies  for  Canada,  of  important  products  from 
the  Orient,  including  China,  Japan,  East  Indies,  Ma- 
lay States,  Ceylon,  Indo-China,  Straits  Settlements, 
etc. 

The  president  is  Major  G.  A.  E.  Bury,  son  of  Sir 
George  Bury.  Major  Bury,  before  joining  the  over- 
seas forces,  was  a  prominent  barrister  in  Winnipeg. 
He  returned  to  Canada  recently,  after  over  three 
years  with  the  Canadian  Expeditionary  Force.  He  is 
a  graduate  of  the  University  of  Manitoba. 

The  Vice-President  and  General  Manager  is  Mr.  E. 
C.  Peterson,  formerly  District  Manager  of  the  North- 
ern Electric  Company,  Limited.  Prior  to  that  he  was 
in  charge  of  the.  Production  Department  of  the  West- 
ern Electric  Company,  Chicago,  with  which  he  began 
his  business  career  in  September,  1899,  immediately 
after  graduating  from  the  Iowa  State  College,  re- 
ceiving the  B.Sc.  degree,  both  in  mechanical  and 
'-loctrical  engineering. 


SHIPYARDS  REDUCE  WORKING  FORCE. 

The  Wallace  steel  yards  of  North  Vancouver  had 
1.200  men  a  few  months  ago,  but  this  number  is  much 
below  that  at  the  present  time,  and  a  reduction  at 
the  rate  of  about  50  men  per  week  until  the  force  is 
reduced  to  a  sufficient  number  to  meet  the  ordinary 
demands  of  the  yards  will  continue  unless  new  con- 
tracts are  received. 

At  the  Lyall  yards  in  North  Vancouver,  the  work- 
ing force  fluctuates,  and  the  conditions  are  uncertain 
for  the  next  two  months  at  least. 

At  the  Northern  Construction  Company  on  False 
Creek,  Vancouver,  they  are  reducing  their  men  gradu- 
ally, and  they  figure  that  they  will  be  completely  fin- 
ished at  this  yard  in  the  next  six  or  eight  months  un- 
less they  secure  new  orders. 

These  last  two  yards  mentioned  have  built  nothing 
but  wooden  ships. 


Weld  and  Win 

Electric  Arc  Welding  is  proving  a  vital 
factor  in  winning  the  war.  Startling  evi- 
dence of  this  is  accximulating  every  day. 

Lincoln 
Arc  Welders 

are  now  giving  the  Rock  Island  Lines  1400 
days  more  engine  service  per  year  by  hast- 
ening  their  engine  repairs.  They  say  that  a 
full  equipment  of  these  welders  will  be 
equal  to  the  purchase  of  23  new  engines. 
And  this  is  only  one  of  many  roads  using  Lin- 
coln equipment. 

These  welders  are  saving  days  of  time  on 
vital  ship  repairs  in  large  eastern  dry  docks. 
They  are  increasing  and  speeding  up  the 
output  of  steel  castings  by  filling  with 
molten  steel,  blowholes,  shrinkage  cracks, 
and  other  defects  that  would  scrap  5  to  10 
per  cent,  of  the  product.  Steel  castings  are 
absolutely  essential  in  locomotives,  steam- 
ships, motor  trucks  and  most  of  all  in  the 
actual  fighting  equipment,  cannon,  machine 
guns,  rifles,  etc. 

Get- our  48  page  illustrated  book  on  welding 
and  see  what  this  wonderful  equipment  can 
do  in  the  industry  in  which  you  are  interest- 
ed in.    Write  on  your  business  letterhead. 

Ask  for  Catalog  104-D. 

The 

Lincoln  Electric  Co. 

of  Canada,  Limited 


Head  Office 
1109  Temple  Bldg. 

TORONTO 

ONTARIO 

Branch  Office 
MONTREAL, 


CANADIAN  MINING  INSTITUTE. 

We  print  in  tliis  number  an  oi)en  letter  from  Mr.  D, 
H.  McDougall,  the  new  President  of  the  Institute,  with 
re<rard  to  tlie  proposal  to  mark  the  enlarging  scope  of 
this  Association  by  including  in  its  title  the  word  Metal- 
lurgy or  Metallurgical. 

The  proposal  was  discussed  at  the  annual  meeting 
last  month,  and  although  it  was  received  more  favour- 
ably than  last  year,  there  was  still  a  serious  body  of 
opposition  to  the  change. 

The  objections  that  were  raised  wei'c  practically  three 
in  number : 

(1)  That  the  proposed  name,  "Canadian  Institute  of 
Alining  and  ^Metallurgy, "  is  longer  and  more  cumbrous 
than  the  present  one. 

(2)  That  changes  of  name  are  in  general  undesirable 
and  that  the  older  members  are  sentimentally  attached 
to  the  old  name. 

(3)  That  the  word  mining  includes  metallurgy  and 
is  therefore  sufficient  in  itself. 

We  are  ready  to  admit  the  first  of  these  objections. 
We  have  always  recognized  that  the  words  Metallurgy 
and  Metallurgical  are  cumbrous,  difficult  to  pronounce 
and  still  worse  to  define  and  that  Metallurgists  are 
thereby  placed  at  a  serious  disadvantage  in  comparison 
with  their  mining  confreres.  Metallurgists  have,  how- 
ever, tried  to  bear  up  under  the  weight  of  their  pro- 
fessional title,  and  if  the  Mining  Institute  is  to  become, 
as  it  should,  more  metallurgical  in  character  and  in 
membership,  the  metallurgists  do  not  think  it  unreason- 
able to  expect  the  mining  members  to  accept  the  addi- 
tional name. 

Changes  of  name  are  certainly  inconvenient,  al- 
though a  large  number  of  individuals  change  their 
names  at  least  once  in  their  lifetime  and  profess  senti- 
mental reasons  for  so  doing.  Against  the  attachment  of 
the  mining  members  for  the  old  name  of  the  Institute 
there  must  be  considered  the  pcssibly  equally  senti- 
mental desire  of  the  metallurgical  members  to  have  some 
share  in  the  title  of  the  Institute. 

All  these  considerations  would  perhaps  fall  to  the 
ground  if  it  could  be  shown  that  mining  really  includes 
metallurgy,  as  the  mining  members  allege.  But  does 
it?  Would  any  of  the  mining  profession  admit,  for 
example,  that  a  foundry  metallurgist,  who  had  never  in 
his  life  been  down  a  mine,  was  a  mining  engineer?  Un- 
til they  are  willing  to  do  this  we  l)elieve  that  metallurg- 
i.sts  will  maintain  that  metallurgy  is  a  .separate  profes- 
sion and  will  be  suspicious  of  attempts  to  belittle  it  by 
including  it  in  the  term  mining. 

If  we  were  to  urge  as  an  argument  in  favour  of  the 
change,  that  the  English  and  American  Societies  have 
already  led  the  way,  we  might  only  create  a  feeling  of 
opposition  on  the  grounds  of  Canadian  independence. 
We  believe  however,  that  the  rea.sons  which  led  to  the 
changes  in  the  English  and  American  Institutes  are 


significant  in  regard  to  the  industrial  state  of  these 
countries.  Until  recently  Canada  has  been  a  provider 
of  raw  materials '  which  have  been  worked  up  in  these 
more  advanced  countries.  Consequently,  in  Canada 
Mining  has  been  important  and  Metallurgy  has  been 
unimportant.  In  England,  to  take  the  other  extreme, 
the  metal  mines  are  becoming  exhausted,  and  the  well 
developed  metallurgical  industries  are  depending  to  an 
increasing  extent  upon  ores  and  half  treated  products 
from  abroad.  In  England  the  metallurgical  societies 
predominate.  There  is  the  Iron  and  Steel  Institute,  the 
Institute  of  Metals,  and  the  Institution  of  Mining  and 
Metallurgy.  With  the  advance  in  industrial  conditions 
in  Canada,  which  has  already  begun  to  make  headway, 
there  is  need  of  a  Metallurgical  Association.  It  seems 
desirable,  in  view  of  our  limited  population,  to  keep 
this  Association  as  a  part  of  the  Mining  Institute,  and 
the  change  of  name  will  assist  in  promoting  this  union. 


HEAT  TREATMENT  OF  SHELLS. 

■  In  our  report  of  a  meeting  of  the  Montreal  Metallur- 
gical Associatiou,  page  46  of  our  March  issue,  a  mem- 
ber is  quoted  as  saying  that  at  the  Lymburner  plant 
"no  distinction  in  regard  to  the  amount  of  carbon  was 
made  in  the  heat  treatment,  but  only  in  annealing". 
We  are  in  receipt  from  a  letter  of  Mr.  A.  C.  Atteudu, 
metallurgical  engineer  of  Lymburner,  Ltd.,  Montreal 
in  Avhich  he  points  out  that  the  statement  is  incorrect 
as  his  practice,  during  the  last  9  months  of  operation, 
was  to  group  the  shells  into  three  cla.sses,  in  accord- 
ance with  their  carbon  content,  and  to  heat  each  class 
to  a  particular  temperature  before  quenching,  and  to 
another  particular  temperature  w-hen  drawing  the 
temper. 

We  endeavour,  as  far  as  possible,  to  print  correct  re- 
ports of  the  discussion  at  these  meetings,  but  we  do 
not  hold  ourselves  responsible,  in  any  way  for  the 
opinions  expressed.  When,  as  noAv  appears  to  be  the 
case,  a  mistake  has  been  made  either  through  the  ignor- 
ance of  the  operator  or  in  the  rei)orting  of  his  re- 
marks, we  are  very  glad  to  be  corrected.  Mr.  Attendu 
sends  us  an  interesting  account  of  the  methods  em- 
ployed at  his  plant,  which  wo  hope  to  print  next 
month. 


Mr.  ('.  F.  Ilerington,  the  author  of  the  paper  on 
"Pulverized  Coal"  published  in  this  is.sue  has  fallen 
into  an  error  when  he  states  that  the  oi)en-hearth  fur- 
naces, at  jMessrs.  Arm.strong  Whitworth's  plant  at  Lon- 
gueuil,  are  ojierated  with  ]-»owdercd  eoal  as  a  fuel.  It 
is  true  the  installation  was  made  but  beyond  a  few  ex- 
perimental trial  runs  on  one  furnace  nothing  but  oil 
fuel  has  been  used  at  this  plant  for  steel  smelting. 
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PROPOSED  CHANGE  OF  NAME  OF  CANADIAN 
MINING  INSTITUTE. 

{Reprinted  with  permission  from  Bulletin  of  The 
Cauadian  Mininrj  Institute.) 

New  Glasgow,  Nova  Scotia, 

22ncl  March,  1919. 

H.  Mortimer  Lamb,  Esq., 

Secretary,  Canadian  Mining  Institute, 

Montreal. 
Dear  Mr.  Lamb: 

Proposal  to  Change  the  Name  of  the  Institute. 

I  believe  it  is  proper,  as  a  member  of  the  Institute 
merely,  that  I  should  endorse  Prof.  Stansfield's  pro- 
posal that  the  name  of  the  Institute  should  be  ehanged 
to  the  "Canadian  Institute  of  Mining  and  Metallurgy. 

For  some  time  it  has  been  a  friendly  gird  of  the 
metallurgical  men  in  the  Institute  that  our  Transac- 
tions did  not  contain  many  papers  of  interest  to  the 
metallurgist,  and  as  a  result  of  a  desire  to  keep  the 
metallurgical  men  as  active  and  interested  members  of 
the  Institute,  it  was  decided  last  year  to  form  a  Metal- 
lurgical Section,  which  was  very  successfully  launched, 
and  has  gained  general  approval. 

The  urgency  of  the  work  in  which  the  metallurgists 
have  been  engaged  has  prevented  the  Section  from  at- 
taining its  full  usefulness,  but  the  papers  and  discus- 
sions thereon  in  the  Metallurgical  Section  during  the 
Annual  Meeting  recently  held,  and  the  comparatively 
large  attendance  at  its  sessions,  were  encouraging  in- 
dications that  the  Council  of  the  Institute  was  well- 
guided  when  it  arranged  for  the  formation  of  the  Sec- 
tion last  year. 

The  change  of  name — perhaps  it  would  be  more  ac- 
curate to  call  it  the  enlargement  of  the  name  of  the 
Institute,  is  a  natural  consequence  of  the  formation  of 
the  Metallurgical  Section,  but  its  chief  claim  for  favor- 
able consideration  by  the  members  is  that  it  is  in  ac- 
cord with  the  declared  aim  of  the  Institute  to  com- 
pletely and  thoroughly  represent  the  mining  industry 
in  Canada. 

The  iron  and  steel  industry  of  Canada,  according  to 
the  census  of  the  Dominion  Bureau  of  Statistics  taken 
in  1917,  represents  a  capital  investment  of  $651,786,805 
out  of  a  total  capital  invested  in  all  Canadian  industrial 
plants  of  $2,772,517,780,  and  it  leads  all  other  indus- 
tries. 

The  importance,  the  dominance,  even  of  metallurgi- 
cal processes  in  connection  with  our  mining  industry, 
does  not  need  to  be  explained  to  members  of  the  In- 
stitute. 

The  Institute  would  be  one-sided  and  incomplete 
Avithout  the  metallurgist.  It  is  not  a  convincing  argu- 
ment to  say  that  the  word  "mining"  includes  the  work 
of  the  metallurgist.  It  may— it  possibly  does— from  the 
standpoint  of  the  miner,  but  if  the  metallurgist  thinks 
it  does  not,  and  if  we  wish  to  retain  and  strengthen  the 
interest  of  the  metallurgist  in  the  Institute,  we  must 
recognize  his  point  of  view  and  enlarge  our  title  so  as 
to  make  it  quite  clear  to  him  that  he  is  very  welcome. 
Yours  truly, 

D.  H.  McDOUGALL. 


chemical,  metallurgical,  and  biological  laboratorie- 
Current  prices  are  given,  which  although  liable  t') 
market  fluctuation.^,  enable  the  purchaser  to  form  a 
close  estimate  as  to  the  cost  of  instruments  and  appar- 
atus. The  catalogue  is  arranged  alphabetically  and 
includes  a  comprehensive  list  of  chemicals.  Thi.s  is 
the  first  trade  publication  we  have  seen  from  which 
all  enemy  products  have  been  eliminated,  and  we  can 
strongly  recommend  it  as  a  useful  book  of  reference, 
which  should  be  on  the  shelf  of  every  up-to-date  labor- 
atory. 


We  have  received  a  copy  of  the  new  catalogue  re- 
cently issued  by  the  Scientific  Materials  Coy  of  Pitts- 
burg! The  book  contains  upwards  of  600  pages,  and 
gives  illustrated  details  of  the  equipment  necessary  for 


IRON  AND  STEEL  BY  HUGH  P.  TIEMANN, 
B.S.,  A.M. 

The  Second  Edition  of  this  book  has  just  been  publish- 
ed by  the  McGraw-Hill  Book  Company,  Inc.  It  contains 
514  pages,  7  in.  x  4  in.,  and  66  illustrations.  The  price 
is  $4.00  net. 

This  is  a  carefully  written,  well  printed  and  nicely 
There  is  no  table  of  contents  or  index,  but  the  whole 
There  is  no  table  of  contents  or  index,  but  the  whole 
book,  except  for  a  short  introductory  chapter,  is  ar- 
ranged alphabetically  like  a  dictionary  or  encyclopedia. 
Definitions  are  given  for  several  thousand  technical 
terms,  and  extended  accounts  are  given  of  many  of 
them.  The  subject  matter  includes  the  practical  me- 
thods of  iron  and  steel  making,  heat  treatment  and 
mechanical  operations  such  as  rolling  and  forging.  It 
also  contains  very  satisfactory  accounts  of  the  scientific 
theory  and  methods  of  metallography  and  allied  sub- 
jects. In  this  edition  the  work  has  been  brought  up-to- 
date,  and  is  as  complete  as  is  practicable  within  the 
limits  of  a  pocket-book.  We  can  confidently  recom- 
mend it  to  all  who  are  interested  in  the  subject. 

A  good  idea  of  the  .scope  and  purpose  of  this  book 
can  be  gained  from  the  introduction  by  Professor  H.  M. 
Howe,  which  we  print  herewith : 

"It  is  with  gratitude  as  a  reader,  pride  as  a  teacher, 
and  pleasure  as  a  friend  that  I  write  a  word  of  intro- 
duction to  this  admirable  work  of  my  former  pupil  and 
long-time  friend,  the  Author. " ' 

The  jargon  of  the  millman,  like  that  of  the  philoso- 
pher, is  a  deplorable  necessity.  It  is  a  collection  of  in- 
valuable special  tools  for  special  men  doing  special  work. 
When  the  dentist  and  the  obstetrician  regard  the  un- 
fathomable mysteries  of  each  other "s  "kits,"  each  has 
the  consolation  that  he  need  not  attempt  the  fathoming. 
But,  alas,  you  and  I  cannot  thus  escape  each  other's 
jargon,  for  the  metallographist  must  needs  learn  from 
the  millman  and  the  millman  from  the  metallographist. 
and  each  has  become  the  slave  of  his  own  tools,  his  own 
jargon.  He  talks  and  perhaps  thinks  in  terms  of  it, 
if  indeed  we  think  in  any  language,  which  I  doubt.  At 
least,  if  he  thinks  in  any  language  it  is  in  his  jargon. 
Life  is  too  short,  patience  too  flimsy,  to  permit  our 
forcing  out  thoughts  into  others'  minds  by  means  of  any 
tools  other  than  our  own  jargon.  The  Author  gives 
me  an  admirable  case  in  point. 

Foreman:  "How  does  this  steel  work?" 

Heater:  "If  you  don't  wash  it,  it  won't  clean." 

This  is  "short  hand"  for:  "The  iron  oxide  or  'scale' 
which  forms  on  the  surface  of  this  steel  adlieres  so  firm- 
ly that,  unless  it  is  heated  so  highly  that  it  melts,  some 
of  it  will  cleave  to  the  metal  during  the  operation  of 
rolling,  and  hence  will  deface  the  finished  plates  into 
which  the  steel  is  to  be  rolled."   The  heater's  words  are 
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not  English ;  they  are  jargon,  and  it  is  proper  that 
they  shonld  he.  If  he  persisted  in  translating  them  in- 
to English  as  I  have  done,  and  in  talking  English  in 
general,  he  would  simply  justify  the  dismissal  whicli 
would  surely  come.  The  guild  has  evolved  its  jargon 
for  its  own  use.  To  replace  it  witti  the  King's  Eng- 
lish would  be  about  as  unwise  as  to  replace  it  with 
French  or  modern  Oreek.  or  to  replace  "short  hand" 
with  "long  hand"  in  the  reporting  of  debate. 

When  the  metallographi.st  and  millman  meet,  it  is  as 
the  meeting  of  French  and  Greek.  The  millman  scolds 
the  metallographist ;  yes,  and  I  have  had  to  endure  with 
my  scanty  patience  many  such  scoldings  for  deliberately 
inventing  jargon,  useful  for  the  metallographic  guild, 
but  a  stumbling  block  to  the  millman.  Of  course,  it  is 
not  I  but  tiie  nature  of  things  that  ought  to  bp  scolded ; 
but  then  it  is  pleasanter  and  less  transparently  foolish 
to  scold  me,  especially  if  I  have  previously  earned  your 
gratitude  by  disentangling  some  of  your  fallacies  and 
sophisms. 

Now  here  comes  the  gallant  Author  to  the  aid  of 
fumbling  metallographist  and  irritated  millman.  With 
infinite  pains,  ingenuity  and  skill  he  blesses  both, 
where  they  had  baned  each  other,  and  enables  the  bro- 
thers to  dwell  together  in  harmony,  unfolding  to  each 
the  jargon  of  the  other  by  means  of  a  tri-lingual  dic- 
tionary, translating  the  jargons  of  both  into  the  com- 
mon language,  English. 

Nor  are  they  alone  his  debtors.  Having  long  lived  a 
metallographist  and  a  teacher  among  the  millmen,  he 
discloses  clearly,  tersely  and  graphically  the  manners 
and  customs  of  the  millmen,  to  wit  the  how  and  the 
why  of  their  actual  practice,  as  only  a  resident  can 
know  it.  In  short,  he  describes  the  actual  metallurgical 
operations  and  apparatus  in  a  wav  which  seems  to  me 
most  admirable. 

I  commend  the  book  withoi\t  reserve  to  the  whole 
family  of  .steel  metallurgists,  be  they  millmen,  metal- 
lographists,  teachers,  or  students. 


OBITUARY. 

Richard  Alexander  Hoggcs,  for  a  long  time  associat- 
ed in  a  prominent  way  with  the  Steel  Company  of  Can- 
ada, died  of  pneumonia  following  a  brief  illness.  He 
was  born  in  Dumfries,  Scotland,  in  1886,  and  received 
his  rudimentary  educatioji  at  Glasgow.  He  began  his 
business  activities  with  A.  R.  Brown,  McFarlane  and 
Company,  iron  and  steel  merchants  of  Glasgow,  and  re- 
mained with  them  two  years.  At  the  end  of  that  pe- 
riod he  went  with  the  Lanarkshire  Steel  Company  of 
Motherwell  and  was  in  the  head  office  of  the  company 
at  Glasgow,  where  he  occupied  the  position  of  chief 
clerk. 

In  1910  he  came  to  Canada  and  worked  with  Messrs. 
Hugh  Russi'l  anil  Sons  and  remaint^d  with  them  until 
he  entered  the  employ  of  the  Steel  Company  of  Canada. 
He  started  as  clerk  in  the  work'.s  office,  and  finally  be- 
came the  purchasing  agent  of  the  company.  He  is  sur- 
vived by  his  widow,  who  was  Miss  Jean  McDonald 
Menzios,  of  Glasgow,  and  two  children.  His  father, 
George  Alexander  Hogges  of  Glasgow,  also  survives 
hira. 

He  was  a  member  of  the  Royal  Edward  Lodge,  A.F. 
and  A.M.  of  Glasgow,  and  a  member  of  the  Knox  Cres- 
cent Presbyterian  Churcli  of  Montreal.  Tlie  funeral 
was  held  from  his  late  residence,  1260  Jeanne  Mance 
.street. 


Electric  Smelting  of  Iron  Ores 
in  British  Columbia 

By  ALFRED  STANSFIELD, 
British  Columbia  Department  of  Mines,  Bulletin  No.  2, 

1919. 

{Continued  from  March  Number.) 
APPENDIX  III. 

Magnetic  Concentration  of  Iron  Ores. 

In  smelting  low-grade  ores  of  iron,  it  is  sometimes 
economical  to  dress  the  ore  before  smelting  it,  in  order  to 
eliminate  most  of  the  barren  rock-matter,  and  thus  to 
reduce  the  cost  of  the  smelting  operation.  This  prelim- 
inary dressing  is  particularly  desirable  in  the  electric 
smelting  of  iron  ores,  on  account  of  the  small  size  of 
the  furnace  and  the  higli  cost  of  the  smelting  operation. 
Magnetite  ores  of  iron  are  readily  concentrated  by  means 
of  an  electric  magnet  which  picks  out  the  magnetite 
mineral  and  leaves  the  rock.  It  is  necessary,  however, 
to  crush  the  ore  sufficiently  fine  to  separate  the  grains 
of  magnetite  from  the  grains  of  rock,  and  the  concen- 
trate must  therefore  be  briquetted,  or  sintered  into 
lumps,  to  make  it  fit  for  the  smelting  operation. 

In  the  case  of  an  ore  containing  50  or  55  per  cent  of 
iron,  and  costing  $4  per  ton  delivered  to  the  furnace,  it 
would  scarcely  pay  to  concentrate,  obtaining  a  product 
of  65  to  70  per  cent  of  iron,  because  the  extra  cost  of  the 
ore  (as  some  is  lost  in  the  tailing)  and  the  cost  of  the 
operation  would  about  equal  the  economies  to  be  gained 
in  the  smelting.  If,  however,  by  mining  the  ore  in  a 
more  wholesale  manner  the  cost  of  mining  can  be  con- 
siderably reduced,  and  if  the  dressing  operation  is  car- 
ried on  at  the  mine  or  loading- Avharf,  so  that  the  freight 
is  only  charged  on  the  concentrated  ore,  there  is  a  possi- 
bility of  obtaining  a  smelting  concentrate  at  a  moderate 
price. 

We  may  assume,  for  example,  that  the  ore  can  be 
mined  to  contain  40  per  cent  of  iron  at  a  cost  of  $1  per 
ton,  where  the  50-per-cent  ore  cost  $2  to  mine.  Adding 
the  fixed  charge  of  10  cents  and  the  royalty  of  40  cents 
(50  cents  for  a  50-per-cent  ore),  the  crude  ore  will  cost 
$1.50  per  ton.  The  crushing  to  80  mesh  and  magnetic 
concentration  may  cost  80  cents  per  ton,  making  a  total 
of  $2.30.  Suppose  that  2  tons  of  ore  yield  1  ton  of  a 
70-per-eent  concentrate,  then  the  cost  will  be  $4.60  per 
ton  of  concentrate.  To  this  we  must  add  a  charge  of, 
say,  $1  for  sintering  and  $1  for  freight,  making  a  total 
of  $6.60  per  ton.  This  corresponds  to  $9.45  per  ton  of 
pig-iron,  which  is  $1.45  more  than  the  cost  using  raw 
50-per-cent  ore  at  $4  a  ton.  The  saving  in  the  smelting 
process,  due  to  the  use  of  a  richer  ore,  would  be  in  the 
order  of  $3  a  ton  of  iron,  thus  making  a  saving  of  about 
$1.55  per  ton.  The  items  of  cost  mentioned  above  have 
been  made  higher  than  usual  on  account  of  the  increased 
cost  of  labour  and  supplies  at  the  present  time.* 

Messrs.  Beckman  and  Linden  in  their  report  (Appen- 
dix XL)  claim  a  net  saving  of  $3  a  ton  of  iron  by  dress- 
ing a  50-per-cent  ore  up  to  65  per  cent  of  iron.  They 
consider  the  65-per-cent  ore  to  cost:  1.3  tons  of  ore  at  $4 
=  $5.20,  and  co.st  of  crushing,  dressing,  and  sintering, 
$1.25  per  ton  of  concentrate,  or  a  total  of  $6.45  per  ton, 
or  $9.43  per  ton  of  iron.  In  view  of  the  lo.ss  of  iron  in 
the  tailings,  they  would  probably  need  about  1.5  tons 
of  ore,  costing  $6,  while  the  crushing,  dressing,  and  sin- 

•The.se  figures  refer  to  a  short  ton  of  iron  instead  of 
a  long  ton,  but  as  the  discussion  is  comparative  no  se- 
rious error  has  thus  been  introduced. 
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tering  will  cost,  at  present  rates,  about  $2,  making  a 
cost  of  $8  per  ton  of  concentrate,  or  $12.30  per  ton  of 
iron.  This  is  an  increase  of  $4.30  over  the  cost  of  using 
the  raw  ore,  and  the  saving  in  the  furnace  operation  will 
be  $2  or  $3.  Messrs.  Beckman  and  Linden  find  a  gross 
saving  of  $4.79,  but  I  believe  this  is  an  over-estimate. 
In  any  ease,  even  allowing  for  some  error  in  my  own 
estimate,  it  appears  that  no  material  advantage  would 
be  gained  by  dressing  a  50-per-cent  ore  to  obtain  one 
of  65  per  cent. 

In  the  Swedish  practice  a  moderate  proportion,  per- 
haps 25  per  cent  of  concentrated  ore,  "slig,"  is  used 
unbriquetted  in  admixture  with  lump  ore,  but  finely 
crushed  concentrates  cannot  be  used  to  any  great  ex- 
tent in  the  charge.  If  the  preliminary  reduction  pro- 
cess (Appendix  XII.)  is  found  to  be  practicable,  the 
ore  will  have  to  be  crushed,  and  magnetic  dressing  will 
form  an  essential  part  of  the  scheme.  The  metallized 
powder  can  be  melted  without  briquetting,  because  it 
will  be,  largely,  a  simple  melting  operation  and  there 
will  not  be  a  great  production  of  gas  in  the  furnace. 

APPENDIX  IV. 

Electric  Power  for  Smelting. 

The  possibility  of  the  commercial  operation  of  an  elec- 
tric-smelting plant  for  the  production  of  pig-iron  from 
iron  ore  depends  on  an  adequate  supply  of  electric 
power  at  a  moderate  rate.  For  the  electric  smelting  of 
iron  ores  a  large  amount  of  power  is  needed,  the  am- 
ount varying  somewhat  with  the  richness  of  the  ore,  the 
grade  of  iron  to  be  produced,  and  the  kind  of  furnace 
employed.  Under  usual  conditions  the  consumption  of 
electrical  power  for  each  long  ton  of  pig-iron  lies  be- 
tween one-third  and  one-half  of  a  horse-power  year.  For 
the  production  of  foundry  iron  from  rather  low  grade 
ores,  and  in  a  simple  pit  furnace,  it  will  not  be  safe  to 
count  on  the  production  of  more  than  two  long  tons  of 
iron  per  annum  for  each  electric  horse-power  supplied 
to  the  works.  For  a  production  of  50  tons  of  pig-iron 
daily  some  8,000  or  9,000  electric  horse-power  will  be 
needed,  and  if  provision  is  made  for  the  production  of 
ferro-alloys  and  the  making  of  steel  in  electric  furnaces, 
some  10,000  to  15,000  horse-power  must  be  provided. 

It  was  recognized  that  such  a  supply  could  be  obtained 
by  developing  certain  water-powers  on  Vancouver  island 
or  on  the  mainland,  but  in  view  of  the  need  of  establish- 
ing the  smelting  industry  at  the  earliest  possible  date, 
and  of  the  extreme  difficulty  and  expense  of  new  de- 
velopment-work under  present  conditions,  it  was  decid- 
ed, if  possible,  to  use  power  that  was  already  developed 
for  the  initial  operation  of  the  plant,  and  to  defer  until 
later  the  development  of  fresh  power  for  the  perman- 
ent operation  of  the  industry. 

"With  this  in  view  a  letter  was  written  from  the  De- 
partment of  Mines  to  the  general  manager  of  each  of  the 
power  companies  of  British  Columbia,  as  follows : 

June  4th,  1918. 

Dear  Sir, — Will  you  kindly  furnish  me  at  your  very 
earliest  convenience  with  the  following  information  : — 

"Whether  your  company  is  in  a  position  to  supply  elec- 
trical power,  starting,  say,  at  15,000  electrical  horse- 
power, in  the  hope  of  increasing  the  power  within  a  few 
years  up  to  50,000  electrical  horse-power. 

At  what  point  could  you  supply  it  ? 

The  cost  for  the  same,  showing  how  the  cost  is  estim- 
ated. 

The  voltage  and  frequency  of  the  electric  current. 


The  extent  to  which  a  constant  supply  can  be  de- 
pended on. 

I  desire  to  have  this  information  in  order  to  be  pre- 
pared with  the  stati.stics  requisite  for  a  thorough  in- 
vestigation into  the  possibilities  of  establi.shing  electric 
iron-furnaees  in  British  Colmbia,  which  will  be  investi- 
gated by  Dr.  Alfred  Stansfield,  of  Montreal,  who  is  ex- 
pected to  arrive  here  on  the  10th  inst. 

Yours  faithfully. 
The  following  rei)lifs  were  received: — 

British  Columbia  Electric  Railway  Co.,  Ltd., 
Hastings  and  Carrall  Streets, 

Vancouver,  B.C.,  June  10th,  1918. 
The  Hon.  Wm.  Sloan, 
Minister  of  Mines, 

Parliament  Buildings,  Victoria,  B.C. 

Power  for  Electric  Furnaces. 

Dear  Sir, — "With  reference  to  your  letter  dated  Jun.' 
5th,  enclosing  questions  regarding  the  power  availablf 
from  my  company's  plants  for  the  operation  of  electric- 
smelting  furnaces,  the  following  data  may  assist  Dr. 
Alfred  Stansfield  in  his  investigation  of  this  subject : — 

Our  hydro-electric  plants  are  now  developed  to  sup- 
ply a  greater  demand  for  power  than  exists  at  the  pre- 
sent time,  and  a  portion  of  this  energy  might  be  used 
for  the  operation  of  electric  furnaces.  You  give  no  in- 
formation regarding  the  load  factor  or  power  factor  at 
which  this  energy  could  be  taken,  and  the  amount  of 
power  which  we  could  supply  necessarily  depends  on 
these  factors.  It  is  probable,  however,  that  we  could 
furnish  15,000  electric  horse-power  with  the  power-fac- 
tor and  load-factor  conditions  under  which  electric  fur- 
naces generally  operate. 

As  regards  increasing  the  supply  of  power  from  15,- 
000  horse-power  to  50,000  horse-power  during  the  next 
few  years,  our  Coquitlam-Buntzen  power  scheme  is  now 
fully  developed,  and  it  would  not  be  possible  to  install 
additional  machinery  at  either  of  our  Lake  Buntzen 
plants.  .  We  have,  however,  in  view  other  water-power 
schemes  on  which  stream-flow  data  is  now  being  obtain- 
ed and  which  could  be  developed  in  the  future  as  the 
need  arises.  It  might  also  be  possible  for  us  to  pur- 
chase an  increasing  amount  of  energy  if  the  load  condi- 
tions on  our  system  warranted  such  action.  My  com- 
pany is  therefore  in  a  particularly  favourable  position 
to  supply  the  energy  which  would  be  required  for  a 
large  power-load,  subject  to  great  expansion. 

From  the  point  of  view  of  power-supply,  an  electric- 
furnace  plant  should  be  located,  if  possible,  in  close 
proximity  to  the  power-house  supplying  energy  for 
its  operation. 

Our  water-power  plants  are  located  on  the  east  shore 
of  the  North  arm  of  Burrard  inlet,  about  fourteen 
miles  from  the  city  of  Vancouver.  The  North  arm  is 
almost  entirel.Y  surrounded  by  high  mountains  which 
slope  steeply  to  the  water's  edge,  and  there  is  there- 
fore comparatively  little  level  ground  on  which  build- 
ings or  other  structures  could  be  erected.  There  is, 
however,  a  small  piece  of  level  ground,  triangular  in 
shape,  and  about  Vo  acre  in  extent,  at  the  north  end 
of  our  No.  1  Power-house,  but  whether  this  piece  of 
ground  would  be  sufficientl.v  large  I  do  not  know. 
The  advantages  of  locating  the  electric-furnace  plant 
adjacent  to  our  power-house  may  be  summarized  as 
follows : — 

(1.)  Power  could  be  supplied  from  the  power-house 
bus-bars  at  2,300  volts,  or  possibly  at  a  slightly  higher 
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voltage.  The  u.se  of  transformer.s  to  step  up  to  a  volt- 
age suitable  for  transmission  would  thus  be  avoided, 
and  the  eonstruetiou  of  additional  transmission-lines 
would  be  unnecessary.  If  power  were  taken  at  any 
point  on  our  existing  transmission-lines,  the  voltage 
wouUl  he  approximately  34,600. 

(2.)  Two  or  more  of  our  genei'ating  units  could  be 
set  aside  to  supply  the  furnaces,  and  this  load  could 
therefore  be  entii'ely  independent  of  our  transmission 
system.  In  order  to  make  a  similar  arrangement  for 
any  other  location  of  the  furnace  plant,  the  construc- 
tion of  a  separate  transmission-line  from  the  power- 
hou.se  to  the  furnaces  would  be  necessary.  The  re- 
maiiuler  of  our  .system  would  have  obvious  advantages, 
both  from  the  standpoint  of  the  consumer  and  of  the 
power  company. 

(3.)  A  substantial  concrete  wharf  equipped  with  a 
power-operated  derrick  is  available  at  No.  1  Power- 
house. There  is  sufficient  depth  of  water  at  this  wharf 
to  allow  large  scows  and  steamers  of  fair  size  to  tie  up. 

(4.)  An  abundant  supply  of  pure  fresh  water  at  a 
low  temperature  and  at  a  pressure  of  approximately 
175  lb.  per  square  inch  is  available  at  Power-house 
No.  1. 

On  account  of  the  location  of  this  plant,  the  air  is 
clean  and  contains  fewer  impurities  than  would  be 
found  in  air  nearer  the  city. 

If  the  location  at  the  north  end  of  Power-house  No. 
1  does  not  provide  sufficient  area,  another  site  might 
be  found  about  half  a  mile  north  of  No.  1  Power-house. 
The  construction  of  a  plant  at  that  point,  however, 
would  involve  the  building  of  a  short  piece  of  trans- 
mi.ssion-line  over  very  rough  country  and  the  use  of 
transformers,  etc. 

It  is  extremely  difficult  to  reply  by  letter  fully  and 
satisfactorily  to  your  questionnaire,  but  we  shall  be 
glad  to  go  into  this  matter  with  Dr.  Stansfield  on  his 
arrival  in  British  Columbia  should  he  desire  to  in- 
vestigate the  capacitj'  of  our  plants. 

Yours  faithfully, 
(Signed.)    GEORGE  KIDD, 

General  Manager. 

Hon.  Wm.  Sloan, 

Minister  of  Mines,  Victoria,  B.C. 

Dear  Sir, — I  have  your  communication  of  June  5th, 
asking  for  information  in  respect  to  the  possibility  of 
a  considerable  power-supply  for  electric  iron-furnaces, 
and  I  must  apologize  for  delay  in  making  answer. 

Western  Power  Company  of  Canada,  Limited,  has 
now  in  operation  in  its  plant  at  Stave  Falls  three  13,- 
000-horse-power  units  capable  of  supplying  a  maximum 
demand  of  about  25,000  kilowatts.  Of  this  power  the 
British  Columbia  Electric  Railway  Company  may  de- 
mand 15,000  kilowatts,  and  the  balance  is  nearly  all 
taken  up  by  the  company's  other  customers. 

The  company  has  the  greater  part  of  the  machinery 
on  hand  for  tlie  installation  of  the  fourth  13,000-horse- 
power  unit,  wliich  can  be  installed  when  necessary  at 
a  comparatively  .small  cost.  The  tur])ine  for  this  unit 
is,  however,  at  the  factorj'  in  Zurich,  Switzerland, 
where  it  was  built,  and  there  is  some  question  as  to 
when  it  could  be  shipped.  If  this  unit  were  installed. 
Western  Power  Company  of  Canada,  Limited,  would 
he  in  a  position  to  sell  7,000  to  9,000  kilowatts  more 
than  at  present. 

The  company  has  a  second  site  lower  down  on  the 
Stave  river  which,  if  developed  in  conjunction  with 


the  existing  plant,  could  be  built  very  economically, 
and  fi-om  this  site  there  could  be  produced  about  40,- 
000  horse-power  continuously. 

There  is  nothing  in  the  development  of  this  lower 
site  which  would  cause  the  construction  to  take  longer 
than  usual  for  this  class  of  work. 

Power  could  be  delivered  from  either  of  these  plants 
at  any  point  between  Stave  Falls  and  Vancouver.  The 
most  economical  point  of  delivery,  so  far  as  power  is 
concerned,  would,  however,  be  at  Ru.skin,  which  is 
close  to  the  power-site.  In  some  ways  Ruskin  would  be 
an  advantageous  spot  for  the  establishment  of  an  iron- 
smelter,  but  if  a  point  on  or  near  Burrard  inlet  were 
selected  the  transmission-line  would  not  be  more  than 
twenty-five  miles  long. 

With  the  above-mentioned  developments  a  very  re- 
liable and  constant  supply  of  power  could  be  depended 
upon,  for  the  power  plant  has  a  storage-reservoir  twen- 
ty-four square  miles  in  area  and  25  feet  deep ;  besides, 
the  large  snow-field  and  glaciers  which  feed  the  Stave 
river  tend  to  give  great  regularity  in  the  annual  flow, 
and  no  trouble  of  any  kind  is  experienced  in  operating 
the  plant  in  winter  on  account  of  ice. 

The  electric  current  supplied  by  Western  Power  Com- 
pany of  Canada,  Limited,  is  of  frequency  60  cycles  and 
can  be  supplied  at  60,000  or  12,000  volts.  The  com- 
pany has  just  connected  up  a  6-ton  electric  furnace, 
which  has  been  installed  at  the  works  of  the  Aetna 
furnace,  which  is  now  producing  pig-iron  from  scrap. 
Iron  and  Steel  Company,  at  Port  Moody,  and  this 
is  operating  very  satisfactorily  on  the  60-cycle  current. 

For  the  supply  of  electric  power  for  smelting  iron 
ores  the  question  of  the  "cost  of  power"  is  more  dif- 
ficult than  the  question  of  "quantity  of  supply."  All 
the  plants  in  the  neighborhood  of  Vancouver  have  been 
designed  and  built  for  the  supply  of  general  power 
business,  and  it  is  a  question  whether  the  electric- 
smelting  furnace  could  pay  a  price  for  the  power  that 
would  be  remunerative  to  the  power  companies. 

For  smelting  steel  the  quantity  required  per  ton  of 
product  is  such  that  the  steel-makers  can  pay  rates 
which,  though  low,  are  remunerative  to  the  power  com- 
panies. The  amount  of  power  required  per  ton  of 
iron  produced  from  the  ore  is,  however,  so  much  great- 
er than  that  required  for  merely  melting  iron  or  steel 
that  the  price  of  power  for  smelting  would  have  to  be 
very  low,  and  it  is  difficiilt  to  see  how  a  price  that 
would  have  to  be  secured  for  smelting  would  be  re- 
munerative to  the  British  Columbia  Electric  Railway 
Company. 

Western  Power  Company  of  Canada,  Limited,  is  sell- 
ing power  to  the  British  Columbia  Electric  Railway 
Company  at  a  price  which  is  equal  to  three  mills  per 
kilowatt-hour,  and  while  it  would  be  impossible  for  the 
company  to  sell  more  power  at  this  low  price,  it  might 
be  possible  to  do  something  in  co-operation  with  the 
British  Columbia  Electric  Railway  Company. 

It  is  difficult  to  present  the  whole  situation  in  a 
letter,  but  the  financial  organization  of  Western  Power 
Company  of  Canada,  Limited,  is  very  simple,  and  its 
costs  are  shown  very  clearly  upon  its  books  and 
monthly  statements,  so  that  it  would  be  an  easy  mat- 
ter to  show  Dr.  Stansfield  exactly  how  the  situation 
stands.  I  would  very  much  like  to  have  the  oppor- 
tunity of  explaining  our  costs  and  possibilities  in  an 
interview,  either  with  yourself  or  with  Dr.  Stansfield, 
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as  my  company  is  interested  in  doing  everything  pos- 
sible to  establish  tlio  industry  of  electric  smelting,  and 
any  information  which  we  have  will  be  at  your  dis- 
posal. 

I  am,  dear  Sir, 

Yours  very  truly, 
Western  Power  Company  of  Canada,  Limited, 
(Signed)    R.  F.  HAYWARD, 

General  Manager. 

Canadian  Collieries  (Dunsmuir),  Limited, 

Victoria,  B.C.,  Jun€  21st,  1918. 

lion.  Wm.  Sloan, 

Minister  of  Mines,  Victoria,  B.C. 

Dear  Sir, — Replying  to  your  letter  of  June  re  in- 
formation required  re  electric  iron-smelting  inquiry: 

In  reply  to  your  question  No.  1,  we  have  developed 
on  the  Puntledge  river  about  10,000  horsepower,  com- 
posed of  two  units  of  5,000  horse-power  each.  One 
unit  is  about  working  to  its  capacity,  the  second  being 
kept  in  reserve.  We  would  not  be  able  to  supply  any- 
thing like  the  power  you  mention  without  adding  furth- 
er units.  The  plant  is  partly  developed  for  another 
10,000  horse-power,  which  would  be  the  total  capacity 
of  the  plant  owing  to  the  volume  of  water  that  can  be 
taken  out  of  Comox  lake. 

I  would  be  glad  some  time  at  your  convenience  to 
discuss  the  power  situation  with  you  with  a  view  to 
any  iron-development  taking  over  the  power  plant  as 
a  whole  and  our  installing  individual  steam  plants  at 
each  mine. 

Yours  truly, 
(Signed.)  J.  M.  SAVAGE, 

General  Manager. 

The  West  Kootenay  Power  and  Light  Co.,  Ltd., 
Rossland,  B.C.,  June  13th,  1918. 

Hon.  Wm.  Sloan, 

Minister  of  Mines,  Victoria,  B.C. 

Dear  Mr.  Sloan, — T  beg  to  acknowledge  receipt  of 
yours  of  the  7th  re  power-supply  for  electric  furnaces. 

At  present  our  developed  power  is  all  contracted  for, 
and  to  supply  15,000  horse-power  it  would  be  neces- 
sary to  extend  our  hydro-electric  plant  at  Bonning- 
ton,  and  for  your  information  would  state  that  we 
would  be  able  to  supply  up  to  50,000  horse-power. 

It  will  take  some  time  to  prepare  an  estimate  as  to 
the  cost  of  developing  the  power  required,  and  before 
starting  on  this  I  would  be  very  pleased  to  meet  Dr. 
Alfred  Stansfield  in  order  to  get  further  information. 
In  other  words,  if  it  so  worked  out  that  power  could 
be  used  at  the  point  of  development,  then  we  would 
be  in  a  position  to  quote  a  lower  price  than  if  we 
were  called  upon  to  transmit  at  any  distance,  and  it 
appears  to  me  that  if  you  could  arrange  a  meeting 
it  would  place  me  in  a  very  much  better  position  to 
comply  with  your  request. 

Yours  very  truly. 
West  Kootenav  Power  and  Light  Co.,  Ltd., 
(Signed.)  L.  C.  CAMPBELL, 

General  Manager. 

During  my  visit  to  British  Columbia  I  had  interviews 
on  this  subject  with  Mr.  George  Kidd  and  other  offi- 
cials of  the  British  Columbia  Electric  Railway  Com- 
pany; with  Mr.  R.  F.  Hayward,  General  Manager  of 
the  Western  Power  Company;  and  with  Mr.  J.  ^I.  Sav- 
age, General  Manager  of  the  Canadian  Collieries,  Lim- 


ited. In  view  of  the  necessity  of  locating  the  proposed 
plant  on  or  near  tide-water,  it  was  not  worth  while  to 
discuss  the  possibility  of  obtaining  power  from  the 
West  Kootenay  Power  Company. 

The  information  obtained  verbally  from  the  above- 
mentioned  officials  was  substantially  as  follows: — 

The  Western  Power  Company  have  some  unused  elec- 
tric power,  but  this  has  been  contracted  to  the  British 
Columbia  Electric  Railway  Company.  If  this  contract 
could  be  set  aside,  the  former  company  might  be  able 
to  supply  as  much  as  15,000  horse-power,  at  a  rate  of, 
say,  $15,  for  a  few  years  until  it  was  needed  for  better- 
paying  purposes.  On  the  other  hand,  the  British  Colum- 
bia Electric  Railway  Company  might  be  willing  them- 
.selves  to  resell  this  block  of  power  for  electric  smelting. 
Although  the  development  expenses  of  these  companies 
have  undoubtedly  been  high,  they  could  apparently  make 
a  reasonable  profit  by  the  sale  of  power  at  $15.  As, 
however,  their  usi;al  sale  prices  is  not  less  than  $25,  it 
would  not  pay  them  to  tie  up  power  at  $15  which  they 
might  be  able  in  a  year  or  two  to  sell  at  $25.  This  argu- 
ment would  not  hold  in  normal  times,  because  they  could 
develop  some  of  their  reserve  power  to  supply  the  grow- 
ing market;  but  at  the  present  time  it  is  very  undesir- 
able to  have  to  undertake  any  fresh  development,  and 
the  power  companies  naturally  wish  to  sell  their  de- 
veloped power  to  the  best  advantage. 

It  may  be  noted  that  $25  a  horse-power  year  probably 
refers  to  an  80-per-cent  load  factor,  under  which  condi- 
tions the  cost  is  substantially  0.5  cent  per  kilowatt-hour. 
Under  regular  working  conditions  an  electric-smelting 
plant  should  use  about  90  per  cent  of  its  maximum  load, 
and  $25  power  would  then  cost  about  0.43  cent  per  kilo- 
watt-hour, or,  conversely,  0.5-cent  power  would  repre- 
sent nearly  $30  a  horse-power  year. 

The  British  Columbia  Electric  Railway  Company  have 
some  unused  power  on  Vancouver  island,  but  the  am- 
ount is  less  than  they  have  on  the  mainland,  and  the 
supply  on  the  island  is  less  dependable  owing  to  the 
danger  of  dry  seasons. 

The  Canadian  Collieries,  Limited,  have  a  water-power 
on  the  Puntledge  river  of  which  10,000  horse-power  has 
already  been  developed  and  a  further  10.000  horse- 
power is  available  for  development.  Of  the  10.000  horse- 
power now  developed,  some  5,000  horse-power  is  em- 
ployed at  the  mines,  leaving  only  5,000  horse-power  un- 
used. The  management  are  considering  the  use  of  steam- 
power  at  the  mines  in  place  of  electrical  power  on  ac- 
count of  its  greater  reliability  and  its  small  cost,  using 
coal  from  the  mine.  It  is  therefore  possible  that,  if  they 
could  obtain  a  market  for  the  10.000  horse-power  now 
developed,  they  might  decide  to  make  the  above  change. 
I  have  at  present  no  information  with  regard  to  the 
price  at  which  they  would  be  willing  to  sell  this  power. 
Such  an  arrangement  would  aford  an  immediate  sup- 
ply of  10,000  horse-power,  and  an  additional  10.000 
horse-  power  when  development-work  again  becomes 
possible. 

As  it  appeared  that  the  surplus  developed  power  of 
the  Western  Power  Company  was  controlled  by  the 
British  Columbia  Electric  Railway  Company,  I  discuss- 
ed the  situation  fully  with  Mr.  George  Kidd.  of  the  lat- 
ter company,  and  wrote  him  the  following  letter: — 

Vancouver.  B.C.,  June  18th.  1918. 

Dear  ]\Ir.  Kidd, — I  have  been  appointed,  as  you  are 
aware,  by  the  Provincial  Government  to  obtain  informa- 
tion in  regard  to  the  commercial  passibility  of  smelt- 
ing the  magnetite  ort^  of  British  Columbia  by  means 
of  electrical  power,  and  for  this  purpose  I  should  be 
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trreatly  obliged  if  you  could  furnish  ino  with  informa- 
Hon  with  regard  to  the  amount  and  cost  of  olectrieal 
power  which  it  would  be  possible  for  your  company  to 
place  at  the  disposal  of  any  firm  undertaking  such  oper- 
ations. 

In  the  smelting  of  iron  ore  by  electrical  energy,  the 
amount  of  power  needed  per  ton  of  pig-iron  is  some- 
what high,  being  in  the  order  of  0.4  electrieal-hor.se- 
power  year,  and  it  is  therefore  necessary,  in  order  to 
produce  pig-iron  commercially,  that  the  cost  of  this 
power  shall  be  as  low  as  possible,  and  shall  be  consider- 
ably below  the  prices  at  which  such  power  is  sold  for 
mechanical  use. 

Speaking  from  memory,  the  co.st  of  power  in  Sweden, 
which  is  the  only  locality  in  which  the  electric  smelt- 
ing of  iron  ores  has  become  a  commercial  fact,  is  below 
$10  per  electrical-hor.se-power  year,  but  it  seems  reason- 
able to  .suppose  that  in  this  Province,  in  view  of  the 
higher  price  of  pig-iron  and  supplies  generally,  a  some- 
what higher  figure  would  not  be  out  of  the  (luestion,  say 
as  high  as  $15  per  horse-power  year.  I  understand  that 
you  could  not  offer  a  figure  so  low  as  that  under  ordin- 
ary commercial  conditions,  but  only  by  some  special 
arrangement,  as  surplus  power  whicli  you  would  not 
guarantee  to  supply  far  ony  definite  length  of  tim<^. 

My  impression  with  regard  to  the  development  of  such 
a  project  would  be  that  a  furnace  using  perhaps  2,000 
kw.  w'ould  first  be  installed,  and  that  after  the  experi- 
mental stage  larger  furnaces  would  be  put  in  so  as  to 
use  5,000  or  6,000  horse-power,  with  the  expectation  of 
increasing  the  consumption  to  about  10,000  horse-power, 
or  possibly  as  much  as  15,000  horse-power.  At  the  lat- 
ter figure  the  production  of  pig-iron  would  be  about  100 
tons  per  day,  which  is  I  believe,  as  much  as  would  be 
needed  in  the  near  future  in  this  locality. 

For  the  commercial  smelting  of  iron  ores  electrically 
it  will  undoubtedly  be  desirable  to  locate  the  plant  ulti- 
mately at  some  point  remote  from  a  large  city,  where  the 
power  could  be  developed  specially  for  this  purpose  at 
the  cheapest  rate  and  without  any  cost  for  transmis.sion. 
In  view,  however,  of  the  fact  that  the  electric  smelting 
of  iron  ore  has  not  reached  its  final  condition  in  regard 
to  details  of  furnace-construction,  and  possibly  even  in 
more  fundamental  respects,  it  seems  undesirable  in  the 
start  to  undertake  a  new  development  of  power  for  this 
purpase,  and  the  more  satisfactory  method  appears  to 
be  to  obtain  power  from  your  own  or  other  developed 
system  for  a  period  of,  .say,  four  or  five  years,  with  the 
intention  of  obtaining  a  fresh  source  of  power  and  re- 
building the  plant  at  the  end  of  that  period. 

With  respect  to  the  details  of  the  supply,  I  nuiv  say 
that  the  load  factor  for  electric  iron-smelting  purpases 
ha.s  been  very  satisfactory,  and  would  probably  be  as 
high  as  90  per  cent  after  the  initial  difficulties  of  a  new 
plant  had  been  overcome.  I  have  no  definite  informa- 
tion with  respect  to  the  possibility  of  modifying  the  de- 
mand so  a.s  to  avoid  the  peak-load  of  a  distributing  sys- 
tem, but  in  my  opinion  this  would  be  possible,  so  that, 
for  example,  if  the  furnaces  were  using  10,000  horse- 
power the  drauirht  eotdd  be  reduced  to  perhaps  two- 
thirds  of  this  amoMut  during  three  or  four  hours  of  the 
i  day  during  the  peak-load.  It  would  be  possible,  further, 
I  to  run  a  larger  number  of  furnaces  during  the  winter 
months,  when  your  water-supply  was  ample,  than  in 
the  summer  months,  when  there  might  be  a  .shortage  of 
water,  but  this  would,  of  course,  reduce  the  output  from 
a  given  cost  of  cjcctrical  installation. 

The  power  factor  of  these  furiMices  has  been  fourul  to 
be  vcr>'  high  in  Sweden,  where  the  .supply  is  one  of  25 


cycles,  but  in  California,  using  a  60-cycle  supply,  the 
power  factor  of  the  furnace  has  been  found  to  vary 
from  nearly  unity  when  the  furnace  is  empty  to  as  low 
as  65  per  cent  when  the  furnace  is  ready  for  tapping. 
I  should  think,  however,  that  if  special  attention  were 
paid  to  this  side  of  the  design  of  furnace,  it  could  be 
made  to  keep  the  power  factor  above  80  per  cent  at  all 
times. 

With  respect  to  the  voltage  of  the  supply,  I  may  point 
out  that  in  these  furnaces  the  regulation  is  effected  by 
a  series  of  taps  on  the  primary  of  the  service  trans- 
formers, there  being  usually  three  such  transformers  for 
each  furnace  which  are  independently  regulated.  On  ac- 
count of  this  the  transformers  are  of  special  design,  and 
the  primary  voltage  would  not  be  more  than  about  10,- 
000,  and  preferable  in  the  order  of  2,000. 

With  regard  to  the  location  of  an  electric-smelting 
plant,  I  cannot  speak  at  all  definitely,  but  as  a  basis  for 
discussion  it  would  be  satisfactory  for  you  to  take  the  ' 
site  at  Port  Moody,  adjacent  to  the  present  electric-fur- 
nace plant. 

Further,  with  regard  to  the  date  at  which  the  use  of 
power  might  be  expected  to  commence,  it  will  require  a 
month  or  two  for  the  completion  of  this  report  and  for 
the  Government  to  study  it,  after  which,  if  action  were 
decided  on  immediately,  I  understand  that  in  view  of  the 
difficulty  of  obtaining  electrical  supplies  it  would  be 
necessary  to  allow  as  long  as  twelve  months  for  the  con- 
struction of  the  plant,  which  would  thus  place  the  pos- 
sible start  of  operations  in  the  fall  of  1919. 

I  believe  that  the  above  will  give  you  the  more  essen- 
tial facts  with  regard  to  the  possible  use  of  electric 
power  for  smelting  iron  ores.  I  expect  in  the  course  of 
a  week  or  ten  days  to  be  back  in  Vancouver,  and  will 
then  be  able  to  give  you  further  information  in  view  of 
the  conditions  which  I  expect  to  find  in  California.  I 
should  be  very  glad  if  in  the  meantime  you  could  draw 
up  some  memorandum  which  would  give  me  information 
in  regard  to  the  price  and  amount  of  power  which 
might  be  available  for  this  purpose  and  any  available 
particulars  with  regard  to  the  conditions  of  the  supply. 
I  remain.  Yours  very  truly, 
(Signed)  ALFRED  STANSFIELD. 
In  view  of  the  fundamental  importance  of  the  in- 
formation asked  for,  I  was  hoping  to  receive  a  reply 
before  leaving  British  Columbia.  On  returning  from 
California  early  in  July,  I  found  that  no  reply  had  been 
prepared,  and  that  the  street-railway  strike  would  make 
it  impossible  for  the  company  to  .supply  the  information 
in  the  near  future.  I  was  therefore  obliged  to  prepare 
my  report  w^ithout  any  definite  information  in  regard 
to  the  price  at  which  power  could  be  obtained.  Under 
the  circumstances,  I  made  the  provisional  assumption 
that  some  10,000  kw.  of  electrical  power  could  be  obtain- 
ed at  a  cost  of  $15  per  clectrical-horse-power  year  of 
about  85  or  90  per  cent  load  factor. 

On  September  19th,  when  my  report  was  nearly 
completed,  I  received  the  following  letter  from  'Mr. 
George  Kidd : — 

British  Columbia  Electric  Railway  Co.,  Ltd., 

Vancouver,  B.C.,  September  12th,  1918. 
Dr.  Alfred  Stansfield, 

Department  of  l\Ietallurgy, 

McGill  University,  Montreal. 
Dear  Sir: 

Electric  Sweltitig  of  Iron  Ores. 
With  reference  to  your  recent  visit  to  this  Pro- 
viru'c  aiul  in  regard  to  the  information  then  j)romised 
you  respecting  the  supply  of  electric  power  available 
in  the  districts  served  by  this  company  on  the  main- 
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land  and  Vancouver  island  for  the  purpose  of  smelting 
iron  ores,  I  regret  that  there  has  heen  unavoidable  de- 
lay in  submittinf^  this  data  at  an  earlier  date. 

Mainland  (Vancouver  and  Districts).  —  Since  our 
representatives  discussed  vvitii  you  the  power  situation 
there  has  been  a  very  considerable  change  in  local 
conditions,  caused  by  contracts  having  been  entered 
into  disposing  of  our  excess  electrical  energy  on  a  sur- 
plus-power basis.  Any  contracts  entered  into  would 
not,  therefore,  have  to  be  made  on  a  commercial-rate 
basis. 

We  would  be  willing  to  enter  into  short-term  con- 
tracts to  furnish  power  from  2,000  to  10,000  kw.  for 
restricted  service  during  this  company's  peak-load 
periods  from  its  water-power  plants  at  a  rate  of  0.5 
cent  per  kilowatt-hour,  based  on  a  power  factor  of  80 
per  cent.  Should  the  average  monthly  power  factor 
fall  below  80  per  cent.,  then  this  rate  of  0.5  cent  per 
kilowatt-hour  would  be  increased  in  the  ratio  of  80  to 
the  actual  average  monthly  power  factor  at  which  the 
furnace  is  operated.  The  minimum  charge  would  be 
50  cents  per  month  per  connected  horse-power,  based 
on  the  full  capacity  of  the  furnace  installation. 

There  are  two  sites  on  the  east  shore  of  Burrard  inlet 
which  may  prove  suitable  for  an  electric  iron-ore- 
smelting  plant.  One  of  these  is  at  a  distance  of  half  a 
mile  north  of  No.  1  Power-house ;  the  other  is  about 
five  miles  south  of  No.  1  Power-house,  in  the  vicinity 
of  Bidwell  bay.  There  is  no  data  available  regarding 
the  areas  of  vacant  land  at  these  places,  and  it  is  im- 
possible to  say  whether  sufficient  level  ground  coulc\ 
be  obtained. 

The  site  half  a  mile  north  of  No.  1  Power-house 
would  be  most  suitable  from  the  power-supply  stand- 
point, and  would  involve  the  construction  of  only  half 
a  mile  of  transmission-line. 

The  Port  Moody  location,  referred  to  by  you,  would 
be  satisfactory  from  a  rail-transportation  point  of  view, 
and  by  the  time  an  electric-smelting  plant  would  be 
ready  for  operation  we  would  probably  arrange  to 
suT)ply  the  necessary  power  at  that  point. 

Vancouver  Island  (Victoria  and  District). — On  Van- 
'■'Miver  island  we  have  at  present  an  excess  of  power 
of  about  2,000  kw.  which  we  are  prepared  to  dispose 
(•f  on  a  surplus-power  basis  at  $15  per  electrical-horse- 
power year,  in  blocks  of  not  less  than  500  kw.  and  the 
power  factor  to  be  not  less  than  80  per  cent.  This 
figure  is  not  a  commercial  rate,  but  an  experimental 
rate,  and  could  only  be  granted  for  a  short-term  con- 
tract, and,  of  course,  subject  to  peak-load  restrictions 
and  depending  upon  the  amount  of  storage-water  which 
we  may  have  available  in  our  reservoirs  during  the 
dry  season. 

This  amount  of  power  could  not  be  reserved,  and 
would  only  Ije  available  after  the  filling  of  all  re- 
quirements for  electrical  energy  for  the  company's 
use  and  those  of  its  present  and  future  customers. 

In  respect  to  available  sites  on  the  island,  there  are 
several  which  may  be  found  suitable.  One  at  Jordan 
river,  near  our  power  plant ;  another  at  Brentwood, 
on  the  Saanich  peninsula,  adjacent  to  our  steam  aux- 
iliary power  plant.  Other  sites  might  be  found  at 
Sooke  harbour  or  near  Esquiinault. 

Covering  both  the  mainland  and  island  systems,  3- 
phase,  60-cycle,  alternating  current  would  be  supplied 
at  or  near  our  existing  transmission-lines,  which  are  of 
sufficient  capacity  to  supply  the  furnace  plant ;  the 
transmission-line  voltage  would  be  34,600  or  11,000, 
depending  upon  the  location  on  the  mainland,  and 
60,000  volts  on  the  island. 


I  trust  the  above  will  generally  cover  the  information 
desired,  and  should  there  be  any  further  particulars 
needed  we  shall  be  very  glad  to  supply  same  upon 
bfaririg  from  you  in  this  matter. 

General  Manager. 
Yours  faithfullv, 
(Signed.)  GEOPvGE  KTDD, 
Before  leaving  British  Columbia  I  wrote  the  following 
letter,  at  present  unanswered,  with  a  view  to  obtaining 
further  information  about  the  .supply  of  power  from 
the  Canadian  Collieries,  limited: — 

Victoria,  B.C.,  July  9th,  1918. 
Honorable  William  Sloan, 

Mini.ster  of  Mines,  Victoria,  B.C. 
Sir,-— In  the  letter  to  yourself  of  June  21st  from  the 
Canadian  Collieries  with  regard  to  power  for  electric 
smelting,  Mr.  Savage  .states  that  he  might  be  willing 
to  install  steam  plants  at  each  of  his  mines  and  to  tuni 
over  the  whole  of  the  hydro-electric  power  for  the 
purpose  of  iron-smelting.  This  would  apparently  sup- 
ply 10,000  horse-power  already  developed,  with  a 
further  10,000  horse-power  now  partly  developed. 

I  should  be  glad  to  learn,  for  the  purpose  of  my  re- 
port, at  about  what  price  per  horse-power  year  of  80 
per  cent,  load  factor  he  would  be  able  to  supply  these 
blocks  of  10,000  or  20,000  horse-power  for  the  purpose 
of  electric  iron-smelting  at  a  point  on  tide-water  in 
(.'omox  harbor  or  Baynes  sound. 

I  regret  that  owing  to  Mr.  Savage's  absence  frnra 
the  city  I  have  not  been  able  to  discuss  these  matters 
with  him  personall.v. 

I  have  the  honor  to  be, 
Sir, 

Your  obedient  servant, 
(Signed.)  ALFRED  STANSFIELD. 
With  a  view  to  the  future  development  of  the  elec- 
tric-smelting industry,  I  obtained  information  with  re- 
gard to  water-powers  in  British  Columbia  that  could 
be  developed  for  the  purpose  of  electric  smelting.  In 
general,  it  appeared  that  there  was  ample  power  avail- 
able, and  that  some  of  these  powers  could  be  developed 
so  cheaply  as  to  yield  electric  power  for  smelting  pur- 
poses at  about  $10  per  continuous  horse-power  year. 
Mr.  H.  K.  Dutcher,  of  Vancouver,  considered  that  the 
following  powers  could  be  developed  at  about  that 
cost : — 

Horse-power. 

Campbell  river   100.000 

Cheakamus  river,  Howe  sound . .  .  200,000 

Stamp  falls,  Alberni   40.000 

Mr.  William  Young.  Comptroller  of  Water  Rights. 
Victoria,  gave  me  the  following  particulars  with  re- 
gard to  the  Campbell  River  and  Stamp  Falls  power- 
sites  : — 

^lemorandum  re  Campbell  River  Power-site. 
The  drainage  area  is  approximately  520  square  miles; 
no  definite  precipitation  data  are  available,  but  the 
iiritish  Columbia  Ilydrometric  Survey  report  a  varia- 
tion from  SO  inches  at  the  mouth  to  130  inches  at 
headwaters. 

Gore  &  McGregor's  second  report  proposes  the  erec- 
tion of  a  dam  at  Irene  pool,  mean  water-level  at  this 
place  being  415  feet;  the  power-house  to  be  situated 
on  the  canyon,  with  an  assumed  flood-level  of  98  feet. 
The  proposed  elevation  of  the  dam  is  440  feet,  giving 
a  head  of  342  feet. 

A  constant  discharge  of  2.700  c.f.s.  is  assumed,  cal- 
culated to  develop  78,000  to  80,000  horse-power,  with 
another  6.000  hoi-se-power  by  storage.  This  discharge 
is,  however,  too  high,  as  the  mean  over  six  j-ears  is 
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2,650  c.f.s.,  with  ii  iiiinimiiiii  of  450  c.f.s.,  and  one  low- 
water  period  of  nine  weeks  below  1,000  c.f.s.  On  the 
Stratheona  snrvey  map,  tracing  of  part  of  which  is 
attached,  the  level  of  Lower  Campbell  lake  and  Mclvor 
lake  i.s  given  as  543  feet. 

Stamp  Palls  Development — Sum^nary  of  Report  by 
Ritchie-Agnew  Power  Co.,  Ltd. 
Drainage  area,  360  sq.  miles. 

Results  of  seven  mojiths'  gaugings,  continuous  flow 

available,  2,394  cu.-sec.  feet. 
Estimated  run-off  square  mile  nf  drainage  area,  6 

cu.-sec.  feet. 

Estimated  storage  per  square  mile  of  drainage  area 

from  short  mass  diagram,  716  acre-feet. 
Estimated  mean  annual  run-of,  2,160  cu.-sec.  feet. 
Storage  availal)le  on  Great  Central  lake^  dam  20 

feet  high,  307,200  acre-feet,  or  853  acre-feet  per 

sq.  mile  of  drainage  area. 
Pipe-lines,  three  11  feet  diameter  and  one  7  feet  and 

6  inches  diameter,  600  feet  long. 
^Liximum  height,  90  feet. 
Mean  effective  head,  110  feet. 

Power  available  based  on  60  per  cent,  load  factor, 
80  per  cent,  efficiency  factor,  35,000  horse- 
power ; 

Proposed  installation,  three  units,  10,000  horse-pow- 
er; 5,600  k'^v. 

Proposed  installation,  one  unit,  5,000  horse-power; 
3,000  kw. 

Transmission-lines  to  Alberni,  seven  miles,  12,000 
volts. 

Transmission-lines  to  Nanaimo,  sixty  miles,  66,000 
volts. 

The  Stamp  Falls  power  is  estimated  at  35,000  horse- 
power on  a  basis  of  60  per  cent,  load  factor.  As,  how- 
ever, an  electric-smelting  plant  would  operate  at  85 
per  cent,  or  even  90  per  cent,  load  factor,  this  will 
only  correspond  to  about  24,000  horse-power  or  18,000 
kw.  Such  a  power  could  be  developed  and  utilized 
entirely  for  electric  smelting.  The  plant  could  be 
located  at  or  near  Port  Alberni,  with  a  seven-mile 
transmission-line,  and  could  obtain  iron  ores  from  the 
deposits  around  Barkley  sound,  from  Nootka  sound, 
and  from  the  Renfrew  district.  An  alternative  plan 
would  be  to  transmit  the  power  about  furteen  miles 
to  Deep  bay,  on  the  east  coast  of  the  island,  where  ores 
could  be  ol)tained  readily  from  Texada  island  and 
Redonda  island. 

The  Campbell  River  estimate  indicates  about  84,000 
continuous  horse-power,  or  100,000  horse-power,  at  84 
per  cent,  load  factor.  This  would  be  more  than  could 
be  utilized  for  electric  smelting  in  the  near  future,  and 
it  would  be  necessary  to  develop  it  for  use  in  part 
by  some  other  large  consumer  of  electric  power.  An 
electric  smelter  placed  on  tide-water  within  a  short 
distance  of  the  proposed  power-house  would  be  sup- 
plied with  ore  very  readily  from  Redonda  island,  and 
also  from  the  deposits  No.  4  and  No.  5  in  the  Quinsam 
Lake  distrir-t. 

The  water-power  availal)le  on  the  Cheakamns  river 
is  estimated  at  200,000  hor.se-power,  which  is  twice  as 
large  as  the  Campbell  River  power,  and  would  need 
development  in  conjunction  with  other  power-users. 
It  is  not  situated  so  conveniently  with  regard  to  the 
ore-s\ipplies  as  the  powers  on  Vancouver  island,  and 
it  may  ultimately  be  needed  for  the  development  of 
Vancouver  City. 

With  regard  to  the  general  esitiniate  that  these 
>vater-povvers  would  yield  electric  power  for  smelting- 


at  about  $10  a  continuous  horse-power  year,  it  will  be 
understood  that  such  development  would  be  out  of 
the  question  at  the  present  time  in  view  of  the  high 
cost  of  labor  and  supplies  and  the  difficulty  of  obtain- 
ing apparatus.  In  view  of  the  present  unsettled  state 
of  labor,  it  is  useless  to  try  to  predict  how  long  it 
may  be  before  these  costs  become  low  enough  to  permit 
of  economic  construction,  or  whether  costs  will  ever 
again  revert  to  pre-war  levels.  It  seems  probable, 
however,  that  within  a  few  years  after  the  termination 
of  the  war,  wages  and  costs  in  general  will  arrive  at 
some  more  settled  condition ;  and  even  if  these  are 
twice  as  high  as  before  the  war,  that  will  not  prevent 
construction-work,  as  the  price  of  commodities  gener- 
ally will  also  be  much  higher  than  before  the  war  and 
will  tend  to  assume  a  definite  relationship  to  the  en- 
hanced cost  of  labor  and  supplies. 

The  bearing  of  this  consideration  on  the  electric 
smelting  of  iron  ores  in  British  Columbia  may  be  stated 
as  follows :  Before  the  war  with  electric  power  at 
$10,  and  other  costs  as  they  wero  then,  the  cost  of  a 
ton  of  electric  pig-iron,  using  the  Swedish  process, 
would  be  between  $20  and  $25,  leaving  only  a  small 
profit,  as  pig-iron  was  selling  at  $25,  unless  a  higher 
price  could  have  been  obtained  for  electric  pig-iron. 
If,  after  the  war,  prices  were  to  settle  down  at  double 
the  pre-war  figures,  electric  power  would  cost  $20  and 
pig-iron  would  bring  $50,  while  labor  would  be  about 
as  high  as  at  present.  The  cost  of  making  electric 
pig-iron  might  be  about  $45,  leaving  the  same  propor- 
tionate profit  as  before  the  war.  The  reason  which 
makes  electric  pig-iron  making  profitable  at  the  present 
time  is  the  temporary  dislocation  of  prices  during 
which  the  cost  of  pig-iron  and  steel  has  risen  more 
rapidly  than  the  cost  of  power,  labor,  and  other 
supplies. 

In  regard  to  the  cost  of  power  for  electric  smelting, 
it  maj^  be  pointed  out  that  in  developing  a  power  for 
this  purpose  the  turbines  and  electrical  machinerj^  will 
cost  less  per  kilowatt-hour  utilized  than  in  the  case 
of  a  power  plant  for  ordinary  power-users.  This  is 
because  the  load  from  a  smelting  plant  can  be  kept 
almost  constant  for  twenty-four  hours  daily  and  365 
days  in  the  year,  whereas  an  ordinary  plant  has  to 
supply  a  very  varying  load,  and  so  the  machinery  is 
not  used  to  the  best  advantage.  It  follows  that  elec- 
trical power  for  smelting  purposes  can  be  developed 
to  cost  considerably  less  per  kilowatt-hour  than  when 
developed  for  ordinarj^  use. 


APPENDIX  V. 
The  Supply  of  Carbonaceous  Reducing  Materials. 

In  the  electric  smelting  of  iron  ores,  carbonaceous 
material  is  needed  for  reducing  the  ore  to  the  metallic 
state  and  for  supplying  carbon  to  the  pig-iron.  The 
amount  needed  varies  from  about  1/3  to  1/2  ton  per 
ton  of  pig-iron  produced.  For  this  purpose  either  char- 
coal or  coke  may  be  used,  but  charcoal  is  preferable  on 
account  of  its  greater  purity — that  is,  frfiedoni  from 
sulphur  and  ash — and  because  its  physical  condition 
renders  it  more  suitable  for  electric-furnace  operation. 
For  the  production  of  special  grades  of  pig-iron  char- 
coal would  always  be  preferred,  but  for  ordinary  grades 
a  good  quality  of  coke,  if  obtainable  at  a  low  price, 
might  be  employed  on  account  of  its  smaller  cost.  In 
British  Cohunbia,  however,  nearly  all  the  coals  are 
al)normally  high  in  sulphur  and  ash,  and  the  cost  of 
coke  produced  from  them  is  so  high  that  there  is  no 
inducement  to  use  it  instead  of  charcoal  in  a  country 


70 


IRON  AND  STEEI.  OK  CANADA 


April,  1919. 


where  timber  is  so  abundant..  While,  however,  char- 
coal should  be  regarded  as  the  normal  supply  of  re- 
ducing carbon,  coke  can  be  used  to  some  extent  in  ad- 
mixture with  charcoal  as  a  substitute  without  seriously 
affecting  the  operation  of  the  furnace,  and  it  can  be 
used  in  this  way  in  case  of  shortage  of  charcoal. 

There  is  at  present  no  large-scale  production  of  char- 
coal in  British  Columbia,  and  the  small  quantities  now 
obtainable  cost  in  the  order  of  $30  a  ton,  a  price  which 
would  be  prohibitive  for  iron-smelting.  The  production 
of  20  or  30  tons  of  charcoal  daily  constitutes  an  im- 
portant industry,  utilizing  50  to  70  corcLs  of  mill-waste 
and  yielding  by-products  that  will  m€«t  a  part  of  the 
cost  of  operation.  The  problems  involved  are  many  and 
complicated,  and  before  discussing  them  in  detail  it 
may  be  stated:  (1)  That  the  mill-waste  of  Douglas 
fir  should  be  suitable  for  the  production  of  charcoal 
for  electric  smelting;  (2)  that  while  the  lumber-mills 
in  and  near  Vancouver  utilize  their  waste  very  largely, 
there  are  mills  situated  at  more  remote  points  from 
which  an  adequate  supply  of  waste  could  be  obtained 
at  a  nominal  cost;  (3)  that  the  by-products  from  this 
material  are  not  so  valuable  as  to  make  it  desirable  to 
treat  the  wood  in  retorts  for  the  recovery  of  turpen- 
tine, etc.,  regarding  the  charcoal  as  a  by-product,  but 
that  it  should  be  possible  to  char  the  wood  on  a  large 
scale  for  the  production  of  charcoal  and  still  to  recover 
a  part  of  the  by-products ;  such  a  plant  would  be 
located  at  or  near  one  or  more  sawmills,  atul  I  ho  char- 
would  be  transported  by  water  to  the  smelting  plant; 
(4)  if  a  charcoal  industry  were  established  in  suit- 
able relationsliip  to  the  lumber  industry,  charcoal 
should  be  produced  and  delivered  to  the  smelter  at  a 
cost  of  about  $6  or  $8  per  ton,  corresponding  to  $3  or 
$4  per  long  ton  of  pig-iron. 

An  electric  iron-smelting  industry  in  British  Colum- 
bia will  almost  certainly  use  charcoal,  wholly  or  in 
large  part,  for  the  reduction  of  the  iron  ore.  The  estab- 
lishment on  an  economical  basis  of  a  charcoal-making 
industry  will  therefore  be  essential  to  the  commercial 
production  of  electric  pig-iron. 

Methods  of  Charcoal-Making. 

Charcoal  is  used  in  some  parts  of  the  world  for  the 
production  of  "charcoal-iron"  in  small  blast-furnaces. 
In  general,  hard  woods  are  preferred  for  making  this 
charcoal,  because  the  resulting  charcoal  is  stronger 
and  better  able  to  stand  the  load  in  the  furnace  with- 
out crushing,  and  because  hard  woods  yield  more  valu- 
able by-products  in  their  distillation,  which  meet  to 
a  considerable  extent  the  cost  of  the  operation. 

For  the  electric  smelting  of  iron  ores  the  strength 
of  the  charcoal  is  less  important,  because  the  height 
of  the  shaft  is  less,  oven  in  the  Swedish  furnace,  and 
because,  unlike  the  blast-furnace,  no  blast  of  air  need 
be  forced  through  the  charge,  although  in  the  Swed- 
ish furnace  there  is  a  circulation  of  the  furnace  gases. 

In  Sweden  the  charcoal  for  electric  smelting  (as  well 
as  for  blast-furnaces)  is  made  from  soft  wood,  and 
the  charcoal-making  is  carried  on  at  numerous  points 
throughout  the  country,  using  in  part  the  waste  wood 
from  the  lumbering  industries. 

E.  Arosenius  (International  Institute  of  Agriculture, 
Rome,  January,  1918)  gives  some  particulars  of  the 
Swedish  charcoal  industry.  He  states  that  the  raw 
materials  used  in  Swedish  sawmills  are  soft  woods, 
mainly  Scotch  pine  and  spruce.  lie  estimates  as  fol- 
lows the  production  and  uses  of  charcoal  in  Sweden 
during  1913 : — 


Bushels. 

Forest  wood  charred  in  ovens   8,000,000 

Wood-waste  charred  in  piles   29,000,000 

.  Wood-waste  charred  in  ovens   1,300,000 

Forest    wood    charred    in  piles 

(about)   75,500,000 

Charcoal  imported  from  ^''inland 

and  Norway   3,300,000 


Charcoal    used    in  metallurgical 

works  117,300,000 

For  rough  purposes  we  may  assume  a  bushel  of  char- 


coal to  weigh  20  lb.,  so  that  the  consumption  in  Sweden 
must  be  over  1,000,000  tons.  If  this  were  all  used  in 
electric  smelting  it  would  represent  a  production  of  at 
least  2,000,000  tons  of  pig-iron.  Actually,  however,  a 
large  proportion  is  still  employed  in  charcoal  blast- 
furnaces and  in  the  production  of  wrought  iron,  for 
which  purposes  the  consumption  of  charcoal  per  ton 
of  iron  is  much  larger. 

I  have  not  been  able,  in  the  time  available,  to  obtain 
full  particulars  of  Swedish  charcoal-making,  but  I 
would  recommend  that  such  information  should  be  ob- 
tained before  deciding  on  the  methods  to  be  used  in 
British  Columbia. 

In  the  Coast  districts  of  British  Columbia  the  largest 
production  of  any  variety  of  timber  is  the  Douglas  fir. 
In  1917  some  676,000,000  board-feet  of  this  wood  was 
cut  in  these  districts.  The  Douglas  fir  appears  to  be 
suitable  for  the  production  of  charcoal,  and  I  have, 
for  my  own  information,  made  a  small  amount  of  satis- 
factory charcoal  from  a  sample  of  this  wood. 

Apart  from  the  use  of  "piles,"  which  we  need 
scarcely  consider,  charcoal  is  made  in  "kilns,"  in  "re- 
torts," and  in  "ovens." 

Kilns. — There  are  large  brick  structures  holding  as 
much  as  50  cords  of  wood.  The  heat  needed  is  furnish- 
ed by  the  combustion,  within  the  kiln,  of  part  of  the 
volatile  products  and  a  little  of  the  charcoal  itself. 
A  part  of  the  by-products  can  be  recovered,  the  loss  of 
charcoal  is  not  very  great,  and  this  is  probably  the 
cheapest  method  of  making  charcoal  in  cases  where 
the  by-products  are  of  secondary  importance. 

Retorts. — These  are  small,  expensive  to  operate,  and 
only  warranted  when  large  amounts  of  valuable  by- 
products are  obtainable. 

Ovens. — These  are  large  retorts.  The  wood  to  be 
charred  is  contained  in  cars  which  are  run  into  the 
ovens,  and  after  the  operation  the  cars,  which  now 
"ontain  the  charcoal,  are  run  out  and  placed  in  large 
steel  boxes  where  they  can  cool  out  of  contact  with 
the  air.  The  ovens  are  heated  externally  by  means  of 
u'aste  wood  and  the  distillation  gases.  Ovens  give  a 
maximum  production  of  the  volatile  by-products  and 
the  charcoal,  and  are  largely  used  for  charring  hard 
wood. 

In  the  charring  of  hard  woods,  such  as  beech,  birch, 
nnd  maple,  considerable  amounts  of  valuable  by-pro- 
'hicts  are  obtained.  These  are  wood-alcohol,  acetate  of 
lime,  and  tar.  At  the  present  time  the  value  of  these 
nroducts  is  greater  thaji  that  of  the  charcoal,  and  it 
nays  to  treat  such  woods  in  ovens  in  order  to  obtain 
the  by-products.  The  soft  woods  have  different  dis- 
tillation products,  and  it  does  not  always  pay  to  char 
thorn  in  ovens.  Some  of  these,  such  as  the  long-leaf 
Tiine.  yield  considerable  amounts  of  turpentine,  pine- 
oils,  and  tar,  while  the  production  of  alcohol  and  acetic 
acid  is  usually  too  small  to  pay  for  their  recovery.  The 
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following  is  an  average  yield  from  1  cord  of  pine- 
wood  (United  States  Department  of  Agrieulture,  For- 
est Service  Circular  114,  1907)  ; — 

Refined  turpentine   7-12  gallons. 

Total  oils,  including  tar   50-75  " 

Tar   40-60 

Charcoal   25-35  bushels. 

The  turpentine  is  of  inferior  quality  and  the  opera- 
tion has  often  been  unsuccessful  commercially. 

In  British  Columbia  the  Douglas  fir  is  the  wood  that 
would  probably  be  used  for  charcoal-making.  Tests 
have  been  made  on  the  production  of  turpentine  and 
pine-oils  from  this' timber,  and  by  the  use  of  selected 
resinous  material  considerable  quantities  of  these  pro- 
ducts have  been  obtained,  both  by  the  ordinary  char- 
ring process  and  by  steam  distillation  —  the  latter 
being  preferable  for  the  production  of  turpentine  and 
oils.  The  latter  process  has  appeared  particularly  at- 
tractive because  the  oils  have  been  found  to  be  .suit- 
able for  use  in  the  flotation  process.  Careful  investi- 
gation has  shown,  however,  that  the  yield  of  these  by- 
products from  the  average  run  of  Douglas  fir  is  so 
much  less  than  is  obtained  from  the  southern  pines 
that  the  process  holds  out  little  hope  of  commercial 
success.  In  view  of  this  it  would  seem  best  to  char 
the  wood  in  the  cheapest  possible  manner  for  the  pro- 
duction of  charcoal,  and  either  to  ignore  the  by-pro- 
ducts altogether,  or  to  save  only  such  as  could  be  ob- 
tained at  slight  additional  expense. 

Reference  may  be  made  to  a  paper  on  the  "Destruc- 
tive Distillation  of  Fir  Waste,"  by  George  M.  Hunt, 
of  the  Forest  Products  Laboratory  of  the  United  States 
Department  of  Agriculture,  Madison,  Wisconsin.  The 
paper  deals  specially  with  the  yields  of  valuable  pro- 
ducts obtained  by  the  distillation  of  Douglas  fir.  The 
following  is  the  result  of  a  series  of  experiments  on 
the  destructive  distillation  of  mill-waste : — 


greater  than  the  additional  cost  of  operation,  there  is 
no  advantage  whatever  in  saving  them.  The  yields 
obtained  in  these  experiments  do  not  show  that  there 
is  any  advantage." 

He  draws  the  following  conclusions : — 

"(1.)  The  steam  and  extraction  process  is  not  ap- 
plicable to  Douglas  fir  on  account  of  the  very  low 
yield  of  turpentine  and  resin  and  the  inferior  quality 
of  the  latter. 

"(2.)  The  utilization  of  Douglas  fir  stumps  by  de- 
structive distillation  is  at  present  impracticable  on  ac- 
count of  low^  yields  and  high  costs  of  handling  the  raw 
material.  The  yields  are  practically  the  same  as  from 
mill-waste,  which  can  be  more  readily  obtained  and 
more  cheaply  handled. 

"(3.)  The  utilization  of  Douglas  fir  mill-waste  by 
distillation  has  not  in  the  past  proved  successful,  and 
under  present  market  conditions,  and  with  the  methods 
of  distilling  and  refining  now  in  use,  it  is  of  doubtful 
feasibility : — 

''(a.)  Because  the  yields  are,  on  the  whole,  con- 
siderably lower  than  those  of  the  southern 
pine  and  Norway  pine,  which  are  hard  to  dis- 
til at  a  profit : 

"  (b.)  Because  the  products  have  not  been  standard- 
ized and  successfully  refined,  and  are  hard 
to  sell: 

"  (c.)  Because  there  is  only  a  limited  market  on  the 
whole  Pacific  coast  for  wood-distillation  pro- 
ducts." 

It  will  be  seen  from  Table  I.  that  a  cord  of  mill- 
waste,  weighing  3,800  lb.  yields  about  1,100  lb.  of  char- 
coal when  treated  in  a  retort.  The  yield  in  a  kiln  would 
be  slightly  less  than  this,  but  it  seems  safe  to  assume 
that  21/2  cords  of  snch  waste  would  suffice  for  the 
production  of  a  net  ton  of  charcoal. 

The  regular  charcoal-kiln  is  a  circular  brick  struc- 


TABLF.  T. — Average  Yields  of  Valualle  Products  per 

Turpen-  Other 


District.  tine.  Oils. 

Gals.  Gals. 

Skagit  County   0.8  4.4 

Lake  Washington   0.8  3.3 

Gravs  Harbour   0.7  3.3 

Hood's  Canal   0.5  2.9 

Average  for  State   0.7  3.5 


The  yield  of  turpentine  and  other  oils  i-s  far  less  than 
i.s  obtained  from  the  southern  pines,  and  the  combined 
value  of  the  by-products  is  too  small  to  warrant  the 
use  of  tlie  exj>ensiv<i  retort  or  oven  process  for  their 
recovery.    Mr.  Hunt  states: — 

"In  the  destructive  distillation  of  Douglas  fir  the 
value  of  the  charcoal  obtained  will  be  more  than  the 
value  of  all  the  other  products  combined.  Good  char- 
coal, however,  can  be  produced  by  burning  in  kilns 
and  allowing  the  by-products  to  go  to  waste.  The  sijn- 
plicity  of  a  charcoal-kiln  and  the  large  units  which 
may  be  employed  make  its  first  cost  and  subsequent 
operation  much  cheaper  than  the  operation  of  a  com- 
plete distilling  and  refining  plant,  and,  unless  the  value 
of  tlie  extra  products  obtained  at  a  complete  plant  is 


Cord  of  3,800  li.  of  Dovglos  Fir  Mill-Waste. 
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4.3 

81.1 

11.5 

18.7 
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ture  holding  about  50  cords  of  wood.  It  is  charged 
and  discharged  by  hand,  and  the  volatile  by-products 
are  partly  saved  by  being  drawn  through  condensers; 
the  permanent  gases  being  returned  and  burnt  in  the 
kiln.  If  a  batteiy  of  these  kilns  were  established  at 
a  large  lumber-mill  so  that  the  waste  wood  could  be 
delivered  mechanically  to  the  kilns,  the  production  of 


a  ton  of  charcoal  might  cost: — 

21/2  cords  of  mill-waste  at  $1   $2.50 

Labor  and  other  expenses  of  operation 
after  deducting  the  value  of  the  by- 
products   2.50 

Carriage  of  charcoal  to  smelter   1.00 


Total   6.00 
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For  the  electric-smelting?  plant  about  40  tons  of  char- 
coal would  be  needed  daily.  Each  kiln  would  yield  20 
tons,  but  as  the  process  is  slow,  requirinj?  about  fifteen 
days,  some  thirty  kilns  would  be  needed.  The  consump- 
tion of  mill-waste  would  be  about  100  cords  daily.  The 
lumber-mills  in  Vancouver  are  able  to  dispose  of  their 
waste  as  firewood  in  the  city,  but  it  seems  reasonably 
probable  that  an  adequate  supply  could  be  obtained  at 
a  nominal  price  by  locating  at  one  or  two  miles  away 
from  the  city.  In  regard  to  mill-waste,  it  .should  be 
remembered  that  a  large  part  of  this  is  "slab-wood," 
and  this  consists  largely  of  bark,  which  yields  an  in- 
ferior charcoal.  I  made  some  charcoal  from  Douglas 
fir  bark  and  found  that  the  charcoal,  although  light  and 
weak,  was  coherent,  and  could  probably  be  used  for  elec- 
tric smelting  in  the  open-pit  type  of  furnace  in  admix- 
with  wood  charcoal.  The  wood  charcoal  is  extremely 
pure,  containing  scarcely  any  ash,  but  the  bark  charcoal 
from  my  experiment  contained  as  much  as  3  per  cent  of 
ash.  This  probably  indicates  an  appreciable  amount  of 
phosphorus,  which  would  be  undesirable  when  smelting 
for  low-phosphorus  pig-iron. 

For  the  economical  charring  of  mill-waste,  it  seems 
likely  that  a  kiln  could  be  devised  that  would  allow  of 
mechanical  charging  and  discharging,  and  thus  reduce 
the  charge  for  labour,  which  must  be  the  largest  item  in 
the  cost  of  charcoal-making.  I  have  given  some  atten- 
tion to  the  design  of  such  a  kiln,  but  realize  that  numer- 
ous problems  are  involved,  and  that  much  experimental 
work  would  be  needed  before  a  full-sized  kiln  could  be 
constructed.  The  recovery  of  by-products  can  be  effect- 
ed very  economically  by  the  use  of  the  Cottrell  electrical- 
precipitation  process.  Dr.  J.  G.  Davidson  has  made  a 
special  study  of  this,  and  expects  to  continue  his  ex- 
periments at  the  plant  of  the  Electrical  Turpentine  Syn- 
dicate in  Vancouver. 

One  recent  process  for  the  production  of  charcoal  is 
that  of  W.  Thomas,  which  depends  on  forcing  heated  dis- 
tillation gases  through  the  charge  of  wood.  I  met  Mr. 
Thomas  and  visited  his  plant  in  Nanaimo,  but  he  had 
not  at  that  time  any  information  on  which  I  could  base 
a  conclusion  in  regard  to  the  cost  at  which  he  could  make 
charcoal.  Messrs.  McPherson  and  FuUerton  Bros,  have, 
however,  carried  out  a  preliminary  test  with  this  pro- 
cess, and  have  sent  me  figures  from  which  I  conclude 
that  if  mill-waste  could  be  supplied  at  $1  a  cord,  char- 
coal could  be  made  at  a  cost  of  about  $6  per  net  ton. 

Tn  regard  to  the  possibility  of  establishing  an  electric- 
smelting  plant  in  some  more  remote  location,  such  as  the 
Campbell  river,  and  in  view  of  the  difficulty  and  ex- 
pense of  carrying  so  bulky  and  fragile  a  material  as 
charcoal,  it  might  be  necessary  to  cut  timber  specially 
for  charcoal  making  near  the  plant.  Such  timber  felled, 
carried  to  the  charcoal  plant,  and  cut  into  pieces  of 
suitable  size  would  be  likely  to  cost  at  least  $3  a  cord, 
and  allowing  2i/2  cords  per  ton  of  charcoal,  the  wood 
alone  would  cost  $7.50.  Taking  the  net  cost  of  charring 
as  $2.50,  after  allowing  for  the  value  of  the  by-products, 
the  final  cost  of  a  net  ton  of  charcoal  would  be  $10. 

Charcoal  Consumption  per  Ton  of  Pig-iron. 

For  the  production  of  pig-iron  in  the  electric  fur- 
nace, I  estimate  on  a  consumption  of  0.4  net  ton  in  the 
Swedish  furnace,  or  0.5  net  ton  in  the  open-pit  furnace, 
per  gross  ton  of  pig-iron.  In  view  of  the  statement, 
frequently  made,  that  only  1-3  ton  of  charcoal  is  need- 
ed, I  may  explain  why  the  higher  estimate  shoidd  be 
accepted. 


It  is  r€cogniz<>d  that  in  the  open  electric  furnace  re- 
duction of  iron  oxide  is  effected  substantially  by  means 
of  carbon,  with  the  liberation  of  carbon  monoxide,  which 
burns  above  the  charge  and  is  wa.sted.    Theoretically,  1 
ton  of  foundry  pig-iron  will  need  0.269  ton  of  carbon 
for  its  reduction  from  magnetite  and  about  0.035  ton  for 
its  carburization,  assuming  it  to  contain  3.5  per  cent  of 
carbon.    It  will  also  need  0.026  ton  of  carbon  for  the  re- 
duction of  3  per  cent  of  silicon.    The  combined  carbon 
rccpiirement  will  thus  be  0.33  ton  per  ton  of  pig-iron. 
On  account  of  the  well-known  purity  of  wood  charcoal, 
it  is  often  assumed  that  it  contains  at  least  90  per  cent 
of  carbon,  and  that  some  0.38  ton.  of  charcoal  will  be 
sufficient  per  ton  of  pig-iron.    Actually,  however,  char- 
coal contains  from  70  to  75  per  cent  of  fixed  carbon ; 
the  average  over  a  long  period  in  Sweden  being  73  per 
cent ;  the  balance  being  volatile  matter  and  moi.sture.  and 
short  ton,  it  appears  that  ^2  "et  ton  of  charcoal  will 
accordingly  some  0.44  to  0.47  ton  of  charcoal  must  be 
provided.  In  view  of  the  custom  of  weighing  iron  by 
the  long  ton  and  charcoal  by  the  short  ton,  it  appears 
that  1/2  net  ton  of  charcoal  will  be  required.  There  is, 
indeed,  a  small  amount  of  reduction  by  carbon  mon- 
oxide, even  in  the  open  furnace,  but  this  will  be  balanc- 
ed by  the  combustion  of  charcoal  at  the  top  of  the  fur- 
nace and  the  other  mechanical  losses.  Assiiming  that  5 
per  cent  of  the  carbon  monoxide  is  utilized  in  the  open 
furnace  and  25  per  cent  in  the  Swedish  furnace,  we 
find  that  0.4  net  ton  of  charcoal  .should  be  enough  in 
the  latter  type  of  furnace.    Mr.  Gronwall,  in  his  estim- 
ate, quoted  in  my  report  on  "Electrothermic  Smelting 
of  Iron  Ores  in  Sw^eden,"  allows  0.370  metric  ton  of 
charcoal  per  metric  ton  of  foundry  iron,  and  this  would 
be  0.414  net  ton  per  long  ton  of  pig-iron.    It  will 
be  seen,  therefore,  that  my  estimate  is  supported  both 
by  theoretical  calculations  and  by  the  results  of  prac- 
tice in  Sweden. 

I  place  here  an  account  of  my  experimental  produc- 
tion of  charcoal  from  Douglas  fir  and  of  my  investiga- 
tion of  Mr.  Thomas's  processes  for  the  production  of 
coke  and  charcoal. 

Charcoal  from  Douglas  Fir. 
(Test  made  at  McGill  University,  August.  1918.) 
I  was  furnished  by  Dr.  Bates,  Superintendent  of  the 
Forest  Products  Laboratories,  with  samples  of  wood 
and  bark  of  the  Douglas  fir,  on  which  the  following  tests 
were  made : 

1.  Piece  of  Wood. — 14  inches  long,  6  inches  wide, 
and  4.75  inches  high.  The  piece  was  not  square,  but  of 
the  section  shown.  "Weight,  3,375  grammes ;  moisture 
14.74  per  cent  of  dry  wood  or  12.85  per  cent  of  moist 
wood. 

The  wood  was  placed  in  a  muffle-furnace,  and  heated 
slowly  to  a  temperature  of  440  deg.  C.  The  operation 
lasted  in  all  about  seven  hours,  and  it  remained  at  the 
highest  temperature  for  about  one  hour.  When  cool 
the  charcoal  came  out  in  three  pieces,  it  having  broken 
transversely.  The  pieces  put  together  measured  13  x  5.5 
X  4  inches,  or  71.6  per  cent  of  the  original  volume,  and 
the  weight  was  1,134  grammes.  This  is  33.6  per  cent  of 
the  original  weight,  or  38.5  per  cent  of  the  weight  of  the 
dry  wood.  The  charcoal  was  tested  by  heating  to  red- 
ness in  a  covered  crucible  and  lost  28  per  cent  of  its 
weight ;  as  the  ash  is  very  small,  this  means  72  per  cent 
of  fixed  carbon.  The  charcoal,  while  not  quite  as  dense 
as  hardwood  charcoal,  was  satisfactory  in  character,  ex- 
cept that  a  part  of  the  interior  was  soft  and  spongy. 
This  was  not  due  to  a  difference  in  the  wood  itself,  as 
this  was  uniform,  but  to  the  decomposition  of  the  issu- 
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ing  gases,  whieh  consolidated  the  outer  portions  of  the 
charcoal.  These  denser  layers  varied  from  0.25  to  1.5 
inches  in  thickness,  and  occurred  on  all  the  surfaces. 
The  ash  in  tliis  charcoal  was  extremely  low,  being  only 
0.1  per  cent. 

II.  Piece  of  Bark. — 12.25  inches  long,  6.75  inches 
wide,  and  4.4  inches  thick,  of  the  shape  shown  in  sec- 
tion. Weiprht  2,595  grammes;  moisture,  16.73  per  cent 
of  dry  hark  or  14.34  per  cent  of  moist  bark. 

The  bark  was  placed  in  the  muffk>-furnaee  and  heated 
like  the  wood,  except  that  the  final  temeperature  was  a 
little  higher,  being  about  500  deg.  C.  Next  morning  it 
was  found  that  air  had  entered  through  cracks  and  had 
burned  part  of  the  charcoal,  which  was  actually  ignited 
when  taken  out.  The  charcoal  was  in  one  i)ieC'e  and 
used  11.25  x  6.5  x  4.5  inches,  or  91  per  cent  of  the  orig- 
inal volume.  It  will  be  noticed  that  the  bark  had  swell- 
ed somewhat  in  a  radial  direction  while  charring.  The 
weight  was  882  grammes,  and  it  would  probably  have 
been  890  grammes  if  no  combustion  had  taken  place; 
890  grammes  would  be  34.3  per  cent  of  the  original 
bark  or  40.1  per  cent  of  the  dried  bark. 

The  charcoal  lost  19  per  cent  of  its  weight  on  ignition 
in  a  closed  crucible,  which  would  correspond  to  78  per 
cent  fixed  carbon,  allowing  for  the  ash.  The  ash  was  3 
per  cent  of  the  charcoal. 

The  charcoal  was  light  and  weak,  so  that  it  would 
crush  easily  under  a  load ;  it  was  reasonably  coherent 
and  did  not  crumble  very  much  on  handling. 

Conclusion. — The  slow  charring  of  Douglas  fir  wood 
yields  a  charcoal  which,  though  not  as  strong  and  dense 
as  hard-wood  charcoal,  would  be  quite  satisfactory  for 
use  iu  electric  smelting.  The  charcoal  is  extremely  free 
from  ash,  from  which  it  may  be  inferred  that  the  phos- 
phorous will  be  very  low.  The  bark  yields  an  inferior 
charcoal  which,  however,  might  be  used  in  admixture 
with  the  wood  charcoal.  The  high  percentage  of  ash 
makes  it  probable  that  the  phosphorus  would  also  be 
high,  and  indicates  that  bark  charcoal  should  probably 
be  excluded  in  the  production  of  specially  pure  low- 
phasphonis  pig-iron. 

Comparative  tests  were  made  on  the  density  of  pieces 
of  charcoal  from  Douglas  fir  and  from  hard  wood.  The 
volume  of  each  piece  was  determined  by  surrounding  it 
with  fine  sand.    The  following  results  were  obtained: 

Specific  Gravity. 

Douglas  fir  charcoal  f 0.394] 

( 0.363  J  mean  0.38 

Douglas  fir  hark  charcoal   [0.308] 

[  0.289  J  mean  0.31 

Hard-wood  charcoal  f  0.441  ] 

(0.486  J  mean  0.46 

I  wish  to  express  my  thanks  to  Mr.  Stokes,  of  the 
Forest  Products  Laboratories,  who  made  the  moisture 
detenninations  and  prepared  the  pieces  of  wood  and 
bark  for  the  test. 

A  Note  on  the  Walter  Thomas  Processes  for  Making 
Carbonized  Fuel. 
At  the  request  of  the  iIonoral)le  Mr.  William  Sloan, 
I  made  a  short  investigation  of  these  processes  and 
of  the  plant  at  Xanainio  where  some  of  tliciii  have 
been  tested. 

In  general,  these  processes  are  for  the  purpose  of 
producing  coke  from  coal  and  charcoal  from  wood. 
The  general  principle  employed  is  to  heat  the  coal 
or  wood  in  a  closed  vessel  by  passing  through  it  hot 
gases  obtained  by  distillation  from  the  same  material; 
these  gases  being  lieated  in  a  pipe  stove  or  a  regener- 
ative brick  stove.    Tlie  ilistiilat ion  products  from  the 


fuel  are  cooled  and  treated  by  the  Cottrell  electrical- 
precipitation  process,  thus  obtaining  oils  and  other 
condensible  by-products;  the  permanent  gases  being 
then  reheated  and  forced  into  the  coal  or  wood,  as 
stated  above ;  the  chief  advantage  to  be  gained  being 
the  production  of  certain  oils  which  would  not  be 
obtained  by  the  usual  high-temperature  distillation. 
Another  claim  is  that  the  passage  of  the  distillation 
gases  through  the  fuel  causes  the  deposition  of  carbon, 
and  thus  increases  the  yield  and  improves  the  quality 
of  the  coke  or  charcoal.  It  is  also  claimed  that  the 
operation  will  be  more  rapid,  as  the  heat  is  conveyed 
by  the  gases  directly  into  the  fuel  to  be  treated  in- 
stead of  by  conduction  through  the  walls  of  a  retort. 

Another  process  for  the  production  of  charcoal  from 
sawdust  is  carried  out  in  a  revolving  drum,  which  is 
heated  by  burning  the  permanent  gases  from  the  dis- 
tillation in  flues  in  the  walls  of  the  drum.  The  char- 
red product  is  briquetted  with  tar,  and  is  heated 
in  a  carbonaceous  gas  in  such  a  way  as  to  produce  a 
very  dense  charcoal. 

I  visited  the  plant  at  Nanaimo  on  July  4th,  1918,  in 
company  with  Mr.  Walter  Thomas  and  Mr.  Wm.  Brew- 
er. The  plant  occupied  two  or  three  rooms  in  an  old 
brew-ery,  and  consisted  of  the  following  apparatus: — 

(1)  A  distillation  retort  consisting  of  a  vertical 
iron  ejdinder  about  14  feet  high  and  5  feet  in  diameter. 
It  was  lined  with  bricks,  so  that  the  internal  dia- 
meter was  about  3  feet  at  the  top  and  about  3  feet  6 
inches  at  the  bottom.  The  retort  was  intended  for 
treating  coal,  which  was  introduced  through  a  door 
in  the  top,  while  the  resulting  coke  was  withdrawn 
through  a  lateral  door  near  the  bottom.  The  coal 
rested  on  a  perforated  iron  plate  level  with  the  bottom 
of  this  door,  leaving  a  space  below  the  plate  for  the 
removal  of  the  products  of  distillation. 

(2.)  A  pipe  stove  consisting  of  some  iron  pipes  heat- 
ed by  a  fire  of  wood,  through,  which  the  permanent 
distillation  gases  passed  on  their  way  to  the  retort. 

(3.)  A  condenser  consisting  of  some  water-cooled 
pipes  for  cooling  the  vaporous  products  of  distillation. 

(4.)  A  "treater-tube"  or  electrical-precipitation  ap- 
paratus, consisting  of  a  vertical  pipe  containing  cen- 
trally an  insulated  piece  of  piano-wire,  whieh  could 
be  charged  to  60,000  volts,  for  precipitating  the  oil 
and  tar  vapours. 

(5.)  A  fan  or  blower  for  causing  the  circulation  of 
the  gases. 

(6.)  A  series  of  pipes  connecting  the  several  appar- 
atus together,  and  permitting  by  means  of  valves  vari- 
ous changes  in  the  circulation  system. 

When  the  plant  was  in  operation  a  charge  of  coal 
was  placed  in  the  retort,  which  was  then  tightly  closed. 
The  blower  was  started  and  the  pipe  stove  heated. 
The  air  contained  in  the  system  was  forced  in  a  heated 
condition  into  the  top  of  the  retort ;  it  passed  down 
through  the  coal  and  passed  out  at  the  bottom,  after 
which  it  passed  through  the  condenser  and  the  "treater- 
tube,"  and  so  back  to  the  blower  and  again  through 
the  pipe  stove  to  the  retort.  As  the  coal  became  hotter, 
gases  would  be  given  off,  which  would  replace  the  air 
in  the  system,  and  thus  after  a  time  the  blower  would 
be  forcing  distillation  gases  through  the  stove  and 
retort. 

The  plant  was  not  in  operation  at  the  time  of  my 
visit,  but  had  previously  been  tried  with  about  9 
tons  of  coal  from  the  Nicola  valley.  I  understand  that 
the  charge  of  coal  in  the  retort  was  about  3  tons.  Dif- 
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ficulty  was  experienced  in  rnakiiif?  the  {?as  pass  through 
the  coal  in  the  retort,  usinp  a  pressiirer  on  the  inlet 
side  and  a  suction  on  the  outlet  side  of  about  10  inches 
of  water.  Oils  were  olitained,  amounting  to  about  60 
gallons  for  the  9  tons  of  coal,  and  a  semi-coked  smoke- 
less fuel  was  obtained  from  the  retort;  but  as  far  as 
could  be  observed  there  was  no  production  of  perma- 
nent gas. 

The  above-mentioned  test  was  made  about  February, 
1917,  and  lasted  for  about  five  weeks.  Dr.  J.  R.  David- 
son, of  the  University  of  British  Columbia  in  Van- 
couver, installed  and  operated  the  electrical-precipita- 
tion apparatus  and  supervised  the  whole  test.  I  have 
discussed  the  matter  with  him,  and  he  stated  that  the 
non-production  of  any  permanent  gas  was  inexplicable 
to  him,  as  there  was  not  enough  leakage  to  account 
for  it,  and  that  in  view  of  this  it  was  not  desirable  to 
attempt  to  draw  any  definite  conclusions. 

Speaking  generally,  however,  I  may  point  out  that 
the  processes  have  the  following  drawbacks : — 

(1.)  When  treating  coking-coal  it  will  be  difficult 
to  obtain  even  moderate  rapidity  of  operation.  This 
to  pass  the  gas  through  it  at  all  rapidly,  and  the  cok- 
ing will  consequently  be  extremely  slow. 

(2.)  The  circulating  gases  have  not  a  great  heat 
capacity,  and  a  very  rapid  circulation  will  be  needed 
will  be  less  serious  in  the  case  of  wood  than  of  coal, 
as  the  necessary  temperature  is  so  much  lower. 

(3.)  The  thermal  efficiency  of  the  system  will  be 
small,  as  much  of  the  heat  produced  in  the  pipe  stove 
will  go  up  the  chimney,  and  the  fuel  consumption  will 
in  consequence  be  high. 

(4.)  The  pipe  stove  will  be  costly  to  build  and  to 
maintain,  as  the  pipe  will  bum  out  rather  quickly. 

(5.)  It  does  not  seem  probable  that  the  circulating 
gases  will  deposit  carbon  in  the  coke  or  charcoal,  as 
claimed,  because  they  must  first  pass  through  the  pipe 
stove,  which  must  be  at  a  higher  temperature  than  the 
fuel,  and  they  are  more  likely  to  decompose  and  deposit 
carbon  in  the  pipe  stove.  It  is  conceivable,  however, 
that  the  coke  or  charcoal  may  in  some  way  cause  the 
deposition  of  carbon  in  itself,  even  though  the  gas  has 
previously  been  exposed  to  a  higher  temperature. 

Mr.  Thomas  had  shown  me  samples  of  carbonized 
charcoal,  which  is  certainly  a  very  satisfactory  product. 
He  has  not,  however,  as  far  as  I  am  aware,  published  or 
patented  his  method  of  making  this  dense  product,  and 
I  have  no  reason  for  supposing  that  it  can  be  done  econ- 
omically on  a  large  scale. 

In  conclusion,  although  I  am  not  prepared,  on  the  in- 
formation at  my  disposal,  to  recommend  the  processes 
and  apparatus  of  Mr.  Thomas  for  commercial  operation, 
I  recognize  his  ingenuity  as  an  inventor,  and  think  it 
quite  likely  that  some  of  his  ideas,  if  carefully  tested 
and  applied,  may  prove  fruitful.  Since  returning  to 
Montreal  I  have  heard  from  Messrs.  McPherson  and 
Fullerton  Bros.,  of  Vancouver,  who  have  taken  over 
the  Thomas  patents  and  have  been  making  some  tests 
of  the  Nanaimo  plant.  I  have  received  from  them  sam- 
ples of  charcoal  made  from  fir-wood  in  the  large  retort. 
The  operation  was  stated  to  occupy  only  six  hours  and 
the  charcoal  appears  to  be  of  satisfactory  quality.  I 
have  also  received  from  them  some  small  briquettes 
made  from  charcoal  powder  by  the  Thomas  process. 
They  state  that  they  can  obtain  mill-waste  for  a  few 
cents  per  cord ;  and  apparently  they  can  make  char- 
coal at  a  cost  of  about  $5  per  ton. 


Suhntitutes  for  Chnrroal  in  Electric  Smelting. 

Coal  and  Coke. — For  the  purpose  of  this  investiga- 
tion I  have  been  furnished  by  Mr.  Wm.  Fleet  Robert.son 
and  others  with  information  with  regard  to  the  sup- 
j)lies  of  coal  and  coke  in  Briti-sh  Columbia.  In  view  of 
my  belief  that  charcoal  will  be  the  main  reducing  agent 
in  the  electric  smelting  of  iron  ores  in  this  Province,  I 
have  not  paid  much  attention  to  the  supply  of  other 
fuels.  Coke  can  be  u.sed  to  some  extent  in  admixture 
with  charcoal,  and  coal  or  oil  would  be  needf-d  for  the 
operation  of  open-hearth  and  othfr  furnaces. 

The  following  information  with  regard  to  the  sup- 
ply, analysis,  and  price  of  coal  and  coke  was  supplied 
by  Mr.  W.  F.  Robertson  under  date  of  June  5th,  1918 : — 

Vancouver  Island. — Monthly  coal  production,  145,000 
tons ;  price  per  ton,  $2.-50  to  $5.86.  depending  on  grades. 
Monthly  coke  production,  3,000  tons :  price,  $10.25  per 
ton. 

The  coke  contains  74  per  cent  fixed  carbon.  3  per 
cent  volatile  matter,  23  per  cent  ash,  and  1  per  cent 
sulphur;  but  under  improved  conditions  coke  coiald  be 
made  that  would  contain  84  per  cent  fixed  carbon,  3 
per  cent  volatile  matter,  13  per  cent  a.sh,  and  1  per  cent 
sulphur. 

The  following  information  with  respect  to  the  Nicola 
Valley  coal  was  supplied  to  me  by  Mr.  Nichol  Thompson 
under  date  of  June  10th,  1918:— 

"The  Nicola  Valley  coal  produces  a  superior  metal- 
lurgical coke  with  well-developed  cell-structure  and  am- 
ple strength  fo  riron-furnace  stoaks.  From  English 
coking  tests  the  following  results  were  obtained : 

Coke  produced  in : 


From 

Bee-hive 

Retort 

Raw  coal. 

Ovens. 

Ovens. 

P.c. 

P.c. 

P.c. 

Moisture  

3.40 

1.20 

1.00 

Volatile  matter  

34.90 

1.20 

0.50 

Fixed  carbon  

56.70 

84.00 

91.25 

Ash  

5.00 

13.60 

7.00 

Sulphur  

0.65 

0.63 

0.' 

Totals  

100.00 

100.00 

99. 

From  another  .source 

in  England : 

"The  coal  sent  to  me  and  numbered  1  is  a  very  fine 
coal  for  metallurgical,  steaming,  or  domestic  purposes. 
We  can  take  away  every  trace  of  sulphur  if  necessary, 
and  it  would  then  remain  a  splendid  metallurgical  coke, 
supposing  you  had  a  steel  plant  in  British  Columbia. 
I  should  imagine  that  this  No.  1  sample  is  about  the 
highest-grade  coal  you  have  in  Canada,  and  it  .should  be 
used  as  a  superior  coal  when  British  Columbia  has  com- 
menced steel  production.  In  other  words,  it  is  a  coal 
which  will  find  higher  values  as  British  Columbia  de- 
velops. The  other  coal,  main  coal  and  number  2.  seam 
1.  carried  38  and  40  per  cent  volatile  matter,  and  are  ex- 
cellent for  oil  and  motor-spirit  production,  and  for  the 
production  also  of  an  excellent  coke  either  for  ordinary 
household  fuel  or  for  metallurgical  work.  The  oil  ex- 
tracted from  the  coal  would  depend  entirely  on  the 
grade  of  coal  which  you  wished  to  produce.  The  coal 
could  be  distilled  to  destruction  or  anj-  stated  quantity 
of  hydrocarbons  could  be  left  in  the  coke.  I  enclose  you 
a  sheet  showing  the  product  from  1  ton  of  Nicola  Val- 
ley coal  obtained  from  a  by-product  oven.  There  is  no 
question  as  to  the  siiccess  of  the  by-product  coke-ovens, 
as  evidenced  by  the  fact  that  the  entire  coal  product  of 
Germany  previous  to  the  war  was  made  into  coke  so 
that  the  products  might  be  saved." 
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Mr.  Thompson  gave  me  further  information  with  re- 
gard to  the  chemical  by-products  obtainable  in  the  cok- 
ing of  the  Nicola  coal,  but  it  does  not  seem  suitable  to 
discuss  these  in  the  present  report. 

Gas-retort  residue. — The  electric-smelting  plant  at  Bay 
Point,  San  Francisco,  employs  for  reducing  reag«nt  in 
tlie  production  of  ferro-alloys  a  carbonaceous  residue 
produced  in  the  manufacture  of  illuminating-gas  from 
oil.  This  material  is  practically  asli-free,  it  contains 
about  70  per  cent  of  fixed  carbon  and  is  obtainable  at 
a  nominal  price  of  about  $4  a  ton.  It  is  not  very  satis- 
factory physically,  but  in  view  of  the  scarcity  of  char- 
coal and  coke  in  that  locality  the  management  have  been 
obliged  to  use  this  residue  and  have  overcome  the  dif- 
ficulties attending  its  use. 

Comparison  of  Coke  and  Charcoal. — The  comparative 
values  of  these  as  reducing  materials  depend  in  the  first 
place  on  their  fixed-carbon  content.  Thus,  if  charcoal 
contains  73  per  cent  of  fixed  carbon  and  coke  84  per 
cent,  the  coke  would  appear  to  be  the  more  valuable. 
The  renuiinder  of  the  charcoal,  however,  is  volatile  mat- 
ter and  moisture,  wliich  is  driven  off  harmlessly  in  the 
furnace,  while  the  coke  would  contain  some  13  per  cent 
of  ash,  wliich  has  to  be  melted,  and  will  usually  necessi- 
tate the  addition  of  a  flux.  The  sulphur  in  the  coke  also 
will  need  fluxing,  in  addition  to  lowering  the  purity  of 
the  resulting  pig-iron.  It  follows,  from  these  and  other 
considerations,  that  charcoal  is  somewhat  more  valu- 
able than  coke  as  a  reducing  reagent.  Referring  to  Mr. 
Gronwall's  estimate  in  my  Swedish  report,  the  follow- 
ing figures  show  the  relative  consumption  of  fuel  and  of 
electric  power  for  1,000  kilograms  of  pig-iron,  according 
as  charcoal  or  coke  are  employed : 

Using  Charcoal  of  73       Using  Coke  of  85 
Per  Cent  Carbon.        Per  Cent  Carbon. 
Kilos  Fuel.  H.P.  Year.  Kilos  Fuel.  H.P.  Year. 
White  pig-iron      340  0.37  370  0.39 

Grey  pig-iron        370  0.40  400  0.42 

It  will  be  clear  from  this  table  that  not  only  is  there 
a  larger  consumption  of  coke  than  of  charcoal  per  ton 
of  iron,  but  the  power  consumption  is  larger  with  coke. 

In  localities  w^here  coke  is  of  good  quality,  cheap,  and 
abundant,  while  charcoal  is  expensive  and  scarce,  it 
may  be  worth  while  to  use  coke  on  account  of  its  great- 
er cheapness.  In  British  Columbia,  however,  it  appears 
that  charcoal  should  be  made  at  a  cost  of  $6  to  $8  a  ton, 
while  coke  would  cost  about  $10  a  ton.  As  long  as  these 
conditions  last  there  can  be  little  doubt  that  charcoal 
will  be  preferable  as  a  reducing  agent  in  electric  smelt- 
ing. 

APPENDIX  VI. 
Electrodes. 

Electrodes  are  needed  in  most  electric  furnaces  for 
conducting  the  electric  current  into  the  furnace.  They 
should  be  good  conductors  of  electricity  and  poor  con- 
ductors of  heat,  and  they  should  be  strong  and  capable 
of  withstanding  high  temperatures.  Electrodes  are 
usually  made  of  some  form  of  carbon,  and  their  wear  in 
the  furnace,  from  exposure  to  air  or  to  other  oxidizing 
materials,  constitutes  a  serious  source  of  expeiKse.  The 
cheapest  kind  of  electrodes  are  "carbon"  electrodes, 
which  are  made  of  some  form  of  carbon,  such  as  crushed 
anthracite  coal,  bonded  together  with  pitch,  and  baked. 
"Graphitized"  electrodes  are  obtained  by  heating  car- 
bon electrodes  to  a  very  high  temperature  in  an  elec- 


tric furnace.  The  process  converts  the  amorphous 
carbon  of  the  electrode  into  graphitic  carbon,  which 
is  a  much  better  conductor  of  electricity,  and  is  su- 
perior in  some  other  respects.  Graphitized  electrodes 
cost  about  three  times  as  much  per  pound  as  carbon 
electrodes,  and  the  latter  are  therefore  more  generally 
used  in  electric  smelting. 

The  electrodes  used  in  the  Swedish  furnaces  at  the 
time  of  my  visit  in  1914  were  24  inches  in  diameter  and 
4  or  5  feet  long.  They  were  provided  with  threaded 
ends,  so  that  fresh  lengths  could  be  added  as  the  elec- 
trodes wore  away.  They  were  of  amorphous  carbon 
and  cost  about  4  cents  per  pound.  The  consumption  of 
electrodes,  when  making  white  pig-iron  from  high- 
class  ores,  was  about  10  to  15  lb.  per  ton  of  pig-iron; 
thus  costing  about  50  cents  per  ton  of  product.  In 
melting  lower-grade  ores  for  foundry  iron  the  consump- 
tion might  be  from  15  to  20  lb.;  at  present  prices  in 
British  Columbia  this  would  mean  about  $1.50  per  ton 
of  pig.  A  furnace  of  3,000  kw.  uses  six  of  these  24-ineh 
electrodes. 

At  Bay  Point,  California,  the  3,000-kw.  open-pit  fur- 
nace, smelting  ferro-manganese,  uses  three  24-inch  car- 
bon electrodes.  The  consumption  is  100  lb.  per  ton  of 
ferro-manganese,  and  Beckman  and  Linden  expect  that 
in  using  this  furnace  for  making  pig-iron  the  con- 
sumption would  be  of  20  lb.  per  ton. 

It  will  be  noticed  that  the  Swedish  furnaces  have 
twice  as  many  electrodes  as  the  Californian  furnace. 
The  size  and  number  of  the  Swedish  electrodes  are  in 
agreement  with  the  generally  accepted  formulae  of  Dr. 
Hering,  and  it  seems  likely,  therefore,  that  the  Cali- 
fornian furnace  should  have  more  electrodes  if  it  is  to 
be  used  for  iron-smelting.  Beckman  and  Linden  do 
not  agree  with  this  suggestion,  and,  of  course,  these 
points  must  ultimately  rest  on  practical  demonstration, 
but  it  must  be  remembered  that  they  have  not  as  yet 
applied  their  type  of  furnace  to  smelting  iron  ores. 

At  Heroult,  California,  a  3,000-kw.  ferro-manganese 
furnace  is  furnished  with,  four  12-inch  graphitized  elec- 
trodes, Avhich  would  be  about  the  same  in  effect  as  the 
three  24-inch  carbon  electrodes  at  the  Bay  Point  plant. 
Judging  by  the  consumption  of  electrodes  at  this  point, 
it  appears  that  it  would  be  preferable  to  use  carbon 
electrodes,  and  I  understand  that  this  change  will  be 
made. 

Under  ordinary  conditions  carbon  electrodes  cost  3 
or  4  cents  per  pound,  but  at  the  present  time  the  price 
in  the  East  is  about  8  cents  and  on  the  Pacific  coast 
nearly  10  cents.  In  view  of  the  expense  of  shipping 
electrodes  across  the  continent  it  is  desirable  to  make 
electrodes  locally,  but  this  should  not  be  undertaken 
until  the  smelting  plant  is  in  good  running-order,  be- 
cause the  manufacture  of  electrodes  is  not  easy,  and  the 
use  of  poor  electrodes  might  delay,  seriously,  the  oper- 
ation of  the  plant.  Me.s.srs.  Beckman  and  Linden  have 
put  up  an  electrode  plant  at  the  Bay  Point  plant,  and 
they  are  trying  to  make  electrodes  from  the  carbon 
residue,  w'hich  they  use  as  reducing  material  in  the 
furnaces.  They  prepared  for  me  the  following  esti- 
mates of  the  cost  of  plant  and  of  making  electrodes : — 

300-ton-per-inonth  Electrode  Plant. 

Haking-kiliis  complete,  including  all  burning 
apparatus  $  20,000 

Hydraulic  press  (500  tons  per  month,  600- 
ton  pressure)   6,000 

Mixers  (two)   6,000 

Moulds   5,000 
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Calciner  completr    40,000 

Building  complete   25,000 

Crane   8,000 

Conveyinj;  equipment  and  elevators   '2,500 

Crushing  and  screening  apparatus   3,000 

Kiln-sand   1,000 

Tools,  chains,  etc   1,000 


$118,500 

Contingencies,  10  per  cent   11,850 


$130,350 

Beckman  &  Linden  Engineering  Corporation 
fee   15,000 


Total  $145,350 

Cost  of  making  2,000  Lb.  of  Electrodes. 

Anthracite  coal,  calcined,  crushed,  and  sized.  . .  $20.00 

Pitch  at  $20  per  ton  put  into  electrodes   5.00 

Baking  fuel,  pound  per  pound  ratio   4.50 

Labor,  50  cents  per  hour   12.75 

Operating  superintendence   1.85 

Supplies   1.00 

Maintenance   2.00 

Plant  office  expense   75 

Main  office  expenses   4.00 


Total   $51.85 

Cost  per  pound,  $0.0258. 


The  iron-smelting  plant  under  consideration  for  Bri- 
tish Columbia  was  to  have  two  3,000-kw.  furnaces  mak- 
ing pig-iron  and  three  300-kw.  furnaces  making  ferro- 
allo.ys.    The  consumption  of  electrodes  in  these  fur- 


naces would  amount  to  1.000  or  1,500  lb.  daily,  or  about 
20  or  25  tons  per  month.  This  is  less  than  one-tenth 
of  the  output  of  the  plant  described  above,  and  the 
cost  of  making  electrodes  in  a  smaller  plant  would 
necessarily  be  somewhat  higher,  say  3  or  4  cents  per 
pound. 

APPENDIX  VII. 
The  Supply  of  Labor. 

Although  a  supply  of  competent  labor  is  essential 
to  the  success  of  any  indu.strial  undertaking,  and  al- 
though the  variations  in  the  wages  that  must  be  paid 
may  mean  the  difference  between  profit  and  loss,  it 
is  impossible  for  me  at  the  present  time  to  put  forward 
any  really  reliable  information  with  regard  to  labor 
conditions  in  British  Columbia. 

The  Department  of  Labor  in  Victoria  has  furnished 
me,  through  Mr.  W.  Fleet  Robertson,  with  a  statement 
of  the  supply,  nature,  and  cost  of  labor  in  the  Coast 
District  of  British  Columbia ;  this  statement  is  added 
in  the  following  pages.  It  will  be  seen  that  there  is 
a  fair  supply  of  laborers  at  nearly  .$4  a  day,  and  that 
most  skilled  men  are  scarce  at  about  $6  a  day.  The 
cost  of  labor  per  ton  of  iron  depends  very  much  on  the 
size  and  output  of  the  plant.  Thus,  at  the  figures 
mentioned,  in  a  fully  equipped  plant  making  .50  or  60 
tons  of  pig-iron,  and  steel  and  ferro-alloys  as  well,  the 
cost  of  labor  might  be  $4  or  $5  per  ton  of  iron,  but  if 
only  one  or  two  furnaces  were  operating  the  labor 
cost  might  be  about  .$7  per  ton  of  iron. 

While  electric  furnaces  offer  difficulties  and  dangers 
of  their  own,  it  appears  to  me  that  a  well-established 
electric-smelting  plant,  such  as  those  I  saw  in  Sweden, 
presents  far  less  difficulty  and  discomfort  to  the  work- 


Memorandum  From  Department  of  La 

Supply,  Nature,  and  Cost  of  Labor,  Coast  District  of 

for  Electric  Sm 


Normal  Pre-War 
Conditions. 

Wages  per  Day  of 
Eight  Hours. 

Engineer,  1st   ..    About  $15  less  than 

at  present 

Engineers,  2nd    

Machinists   $4.00  per  day  

Machinists'  helpers   2.50  per  day  

(Not  quite  sure) 

Boiler-makers   $4.00  per  day  

Boiler-makers'  helpers   3.25  per  day  

Blacksmiths   4.50  per  day  

Blacksmiths' helpers   3.25  per  day  

Plumbers  and  pipe-fitters  .  .    .  .      5.00  per  day  

Plumbers'  and  pipe-fitters'  help- 
ers  3.25  per  day  

Painters   4.00  per  day  

Electrical  workers   5.00  per  day  

Electrical  workers'  helpers  ..  ..      3.50  per  day  

Operators  of  electric,  steam,  or  air 

winches  and  donkeys   4.50  per  day  

Engineers  in  charge  of  boilers  .  .      4.00  per  day  

(Not  quite  sure) 

Laborers   $3.00  per  day  

'  Sheset-metal  workers   .'. . . 

CfJbppersmiths  ;  . 


)our,  Victoria,  B.C.,  June  10th,  1918. 

iritish  Columbia,  such  as  woirid  be  required  at  Plant 
Iting  of  Iron. 

Present  Conditions. 


Supply  Plentiful  Wages  per  Day  of 


or  Scarce. 

Eight  Hours. 

$225 

per 

month  of 

26  ^ 

working-days. 

$165 

per 

month  of 

Scarce   

26  working-davs. 

Scarce   

$6.00 

per 

dav. 

4.50 

per 

day. 

Scarce   

6.00 

per 

day. 

Scarce   

4.30 

per 

day. 

No  great  supply  

6.00 

per 

day. 

No  great  supply  

4.,50 

per 

day. 

Scarce   

6.00 

per 

day. 

Scarce   

4.00 

per 

day. 

No  great  supplv  

5.50 

per 

day. 

Verv  scarce   

6.00 

per 

day. 

Verv  scarce   

4.00 

per 

day. 

Scarce   

6.60 

per 

day. 

Scarce   

5.50 

per 

day. 

Supplv  fair  

3.85 

per 

day. 

Fair  

6.60 

per 

day. 

Fair  

6.60 

per 

day. 
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uiiiii  tliaii  the  average  blast-furnace  plant,  and  that  the 
manag<;iuent  should  experience  less  difficulty  in  keep- 
ing a  good  crew  of  men. 

On  page  34  of  my  Swedish  report  it  is  stated  that  at 
Hagfors  three  3,000-horse-power  furnaces  are  operated 
by  fifty  men,  working  eight  hours  daily,  at  a  wage 
of  about  12  cents  per  liour.  At  this  rate,  with  bonuses 
and  tlie  liigher  rates  of  foremen,  the  cost  would  amount 
to  about  80  cents  a  ton  of  pig-iron.  In  a  plant  of  three 
3,000-kw.  furnaces  in  British  Columbia  fifty  men  might 
be  assumed  to  cost:  Thirty  at  $4  and  twenty  at  $6, 
or  $240  a  day.  With  an  average  output  of  75  tons 
daily  of  foundry  iron  this  would  mean  $3.20  per  ton. 
A  plant  of  this  size  w^ould  probably  need  a  few  addi- 
tional men,  say  ten  or  twelve,  which  would  increase 
the  charge  for  labor  to  about  $4  a  ton. 

Messrs.  Beckman  and  Linden  have  given  me  a  list 
of  the  men  needed  daily  for  one  3,000-kw^  furnace  of 
the  open-pit  type.  I  have  added  to  these  the  rates  of 
pay,  estimated  with  the  aid  of  the  attached  memoran- 
dum : — 

Daily  Labor  for  One  3,000-kw.  Pit  Furnace. 

One  furnace  foreman  at  $8   $  8.00 

Twelve  furnacemen    at  $5   60.00 

One  chief  electrician  at  $6   6.00 

Three  sub-station  operators  at  $5   15 . 00 

Three  mechanics  at  $6   18.00 

Six  mixing-men  at  $4   24.00 

Six  metal-handlers  at  $4   24.00 

Two  locomotive-crane  men  at  $5   10.00 

Total   $165.00 

With  an  output  of  25  tons  per  day  this  would  mean 
$6.60  per  ton  of  iron,  which  agrees  with  Beckman 
and  Linden's  estimate  in  Appendices  X  and  XI.  This 
charge  is  unduly  high,  because  they  figured  on  a  sin- 
gle furnace  only.  A  plant  having  three  furnaces  would 
only  need  about  twice  as  many  men  as  a  plant  with  one 
furnace,  so  that  the  cost  for  labor  would  be  about 
$4.40  per  ton. 

MacKinnon  Ste^I  Co..  Ltd.,  Sherbrooke,  Que. 

We  have  just  taken  a  contract  for  the  supply  of  all  ne- 
cessary steelwork  in  conection  with  eight  story  apart- 
ment house  being  erected  on  Drummond  Street,Montreal 
by  R.  R.  DuTremblay.  The  name  of  the  general  con- 
tractor is  Alex.  Mackay,  Montreal.  The  valuation  of 
the  complete  structure  is  five  hundred  thousand  dol- 
lars, and  the  steel  work  will  amount  to  approximately 
sixty  thousand  dollars. 


TREATMENT  OF  PEAT  BY  PRESSURE. 

In  the  improved  Ekenberg  process  of  treating  peat 
as  tested  at  Cheautoauneuf,  Bretagne,  France,  the  raw- 
material  is  first  compressed  to  reduce  the  water  from 
about  90  per  cent,  to  60  per  cent.  It  is  then  subjected 
to  the  action  of  sujjerheated  steam  at  160  degrees  C. 
for  25  minutes,  and  is  afterwards  again  compressed  or 
at  once  dried  in  sjKicial  chambers,  or  in  the  open  air. 
"Turbon,"  as  the  proluct  is  called,  still  retains  20  to  25 
per  cent,  of  moisture.  It  yields  61  pcv  cent,  of  volatile 
matter,  and  its  calorific  value  is  10  per  cent,  higher  than 
that  of  ordinary  pi-at.  It  is  recommeiuled  for  direct 
firing,  for  gasworks  where  ammonia  can  be  recovered, 
and  especially  for  power  gas  for  internal  combustion 
engines.  Such  processes  so  far  have  never  been  found 
to  be  very  economical,  on  account  of  the  colloidal  na- 
ture of  the  jH'at  skin. — Canadian  Chemical  Joni-nal. 


PULVERIZED  COAL  AS  THE  RECONSTRUCTION 
FUEL  FOR  ALL  INDUSTRIAL  HEATING 
OPERATIONS. 

By  C.  F.  HERINGTON,  M.E. 

There  is  at  the  present  time  in  Canada,  as  througb- 
oat  the  world,  a  period  facing  all  iron  and  steel  manu- 
facturers, which  is  called  for  want  of  a  better  name, 
■ '  Keconstruction, '  meaning  that  the  time  has  arrived 
for  them  to  take  stock  of  their  facilities,  and  to  so  re- 
construct these  facilities  as  to  take  the  best  advant- 
age of  the  coming  years  of  prosperity  which  we  are 
assured  lies  ahead  of  us. 

The  manufacturer  can  readily  see  that  prices  for 
material  are  being  lowered,  and  that  he  cannot  continue 
getting  out  his  production  regardless  of  the  cost,  but 
must  seriously  consider  the  relation  of  this  cost  to 
the  quantity  of  production,  he  is  able  to  furnish  Per- 
haps the  greatest  single  item  of  this  is  the  cost  of  heat- 
ing operations  per  ton  of  output. 

The  manufacturer  is  also  confronted  with  the  pros- 
pects of  a  scarcity  of  fuel  as  the  oil  and  natural  gas  up- 
on which  he  has  depended  for  so  long  is  being  played 
out  faster  than  new  wells  can  be  found.  The 
need  of  the  day  is  for  ships  and  then  more  ships, 
and  the  logical  fuel  for  ships  has  been  found  to  be 
fuel  oil,  so  that  in  a  few  years  a  coal  burning  ship 
will  be  a  novelty. 

It  is  in  this  connection  that  pulverized  coal  has 
come  to  the  front  £is  the  Reconstruction  Fuel  for  it  has 
proved  its  adaptability  for  many  kinds  of  heating  oper- 
ations. This  fuel  is  economical  in  its  consumption,  it  is 
controlled  at  the  furnace  in  a  simple  and  efficient  man- 
ner, and  has  many  other  advantages  that  will  be  brought 
out  in  this  article. 

During  the  past  three  or  four  years  in  the  United 
States,  there  has  been  installed  over  75  powdered 
coal  plants,  which  is  equivalent  to  saying  that 
over  2,500  heating  furnaces  of  various  kinds  are  now 
using  powdered  coal  as  a  fuel.  In  Canada  several 
plants  have  been  installed,  and  here,  as  elsewhere,  great 
interest  is  now  being  shown  in  the  operation  of  these 
powdered  coal  plants. 

To  help  the  manufacturer  to  make  a  comparison  be- 
tween the  fuel  he  is  now  using  and  powdered  coal  the 
following  table  is  given: 

Equivalent  Prices  of  Fowdered  Coal  and  Some  Other 

Fuels. 


Powdered  Coal 

City  Gas 

Natural  Gas 

Fuel  Oil 

14,000  B.T.U. 

650  B.T.U. 

1,000  B.T.U. 

140,000 

B.T.U. 

per  pound. 

per  Cu.  Ft. 

per  Cu.  Ft. 

per  Gal. 

$1.00  per  ton. 

$.0235  per  M. 

$.035  per  M. 

$.005 

1.50    "  " 

.035     "  " 

.054    "  " 

.075 

2.00    "  " 

.047     "  " 

.072    "  " 

.01 

2.50    "  " 

.058  " 

.092    "  " 

.0125 

3.00    "  " 

.07  " 

.108    "  " 

.105 

4.00    "  " 

.094     "  " 

.144    "  " 

.02 

5.00    "  •• 

.117     "  " 

.18     "  " 

.025 

6.00    "  " 

.14       "  " 

.216    "  " 

.03 

8.00    "  " 

.188     "  " 

.288    "  " 

.04 

10.00  "  •• 

.234     "  '• 

.36     "  " 

.05 

11.00    "  " 

.27  " 

.395    "  " 

.055 

12.00    "  " 

.30  " 

.43  " 

.06 

13.00    "  " 

.324     "  " 

.465  " 

.065 

14.00    "  " 

.34       "  •• 

.50     "  •' 

.07 

16.00    "  " 

.39       '•  • 

.57  " 

.08 

IS. 00  •• 

.44  '• 

.65  " 

■  .09 
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The  following  analysis  is  a  fair  average  of  the  coal 
that  will  give  the  best  results: 

Fixed  Carbon   54.00% 

Volatile  Matter   32.75% 

Ash   12.00% 

Moisture   1.25% 

Figure  1  shows  a  perspective  view  of  a  powdered 
coal  plant  having  a  capacity  of  10  tons  per  hour;  the 
operation  of  the  plant  is  explained  as  follows: 

Cars  containing  the  raw  coal  arc  placed  on  the  track 
hopper;  the  coal  is  dropped  into  the  hopper 
and  is  then  fed  by  means  of  a  duplex  recipro- 
cating feeder,  one  inch  size.  It  is  then  carried  by  a 
belt  conveyor  to  a  centrifugal  discharge  bucket  elevator, 
from  which  it  is  delivered  through  a  12"  screw  con- 
veyor to  a  300  ton  capacity  crushed  coal  storage  bunker. 
A  magnetic  separator  is  placed  over  the  belt  conveyor  to 
remove  the  magnetic  material  from  the  coal. 

The  coal  is  delivered  from  the  bottom  of  the  storage 
bunker,  through  a  number  of  gates  and  is  carried  on  a 
belt  conveyor  driven  by  a  variable  speed  motor,  to 
an  automatic  scale,  where  it  is  weighed  and  discharged 
through  a  screw  conveyor  into  the  coal  dryer. 

The  coal  drver  consists  of  a  single  shell,  five  feet 
in  diameter  by  50  feet  long.  It  is  driven  by  a  15 
II. P.  motor  through  a  silent  chain  drive  completely 
enclosed  in  an  oil  tight  and  dust  proof  casing.  The 
dryer  is  fired  by  hand  and  the  coal  is  dried  by  the 
heated  gases  which  pass  at  a  low  velocity  in  the  oppo- 
site direction  to  the  flow  of  the  coal.  There  is  no  loss 
of  coal  in  this  dryer  as  no  exhauster  or  collector  are 
employed.  The  dryer  has  a  capacity  of  ten  to  fifteen 
tons  of  bituminous  coal  per  hour,  removing  the  moisture 
to  less  than  one  per  cent. 

From  the  dryer  the  coal  passes  into  a  small  bucket 
elevator,  where  it  is  lifted  and  discharged  into  a  five 
ton  capacity  dried  coal  bin  placed  between  two  36" 
diameter,  five  ton  capacity  Bonnet  pulverizers.  The 
coal  is  fed  by  a  pusher-feeder  from  the  dried 
coal  bin  into  each  of  the  pulverizers.  Each  pulverizer 
is  driven  by  a  75  H.P.  motor  through  a  silent  chain 
drive  enclosed  in  an  oil  tight  casing. 

From  the  air  separators  of  the  pulverizers  the  coal 
dust  is  drawn  out  by  means  of  cast  iron  mill  ex- 
hausters of  the  Bonnot  Type,  and  discharged  into  a 
collector  placed  on  top  of  a  25  ton  capacity  powdered 
coal  storage  bin.  These  bins  are  cross-connected  by 
means  of  a  by-pass  screw  conveyor  driven  by  a  re- 
versible motor,  and  placed  under  the  discharge  spouts 
of  the  collector,  so  that  the  coal  dust  from  either  of 
of  the  pulverizers  can  be  discharged  into  either  of 
the  25  ton  powdered  coal  storage  bins.  The  return 
pipe  from  the  top  of  the  collectors  is  carried  back  to 
the  side  of  the  pulverizer,  thereby  maintaining  the 
vacuum  in  the  air  separator. 

The  pulverizers  are  of  extra  heavy  construction 
througliout.  with  no  wearing  parts,  inside  the  mill, 
that  require  lubrication.  The  mill  has  a  horizontal 
drive  with  the  two  outside  bearings  so  that  the  mill 
can  run  continuou.sly  for  a  long  time  without  the  ne- 
cessity of  shutting  down  for  lubrication.  Also  the 
driver  and  ball  are  easily  accessible  for  repairs  and 
replacement  without  requiring  the  complete  dis- 
mantling of  the  mill  to  renew  the  wearing  parts. 

Placing  the  powdered  coal  bins  in  the  coal  plant 
eliminates  the  risk  of  .storing  large  quantities  of  powder- 
ed coal  over  or  near  high  temperature  furnaces  and 


reduces  the  danger  of  spontaneous  combustion  in  the 
.storage  bins.  Also  with  this  .system,  there  is  no  danger 
of  the  powdered  coal  caking  in  the  bins  aa  in  the  case  of 
.separate  bins,  as  that  coal  du.st  is  continually  being 
drawn  out  at  the  bottom  of  the  bin,  and  the  coal  that 
has  not  been  used  in  the  furnaces  is  returned  and  dis- 
charged into  the  top  of  the  bins  through  a  collector. 
Another  advantage  is  that  all  of  the  powdered  coal  in 
the  plant  is  available  for  any  of  the  furnaces. 

From  the  storage  bins,  the  coal  is  usually  fed  by 
means  of  feed  screws  into  the  suction  side  of  the  dis- 
tributing blowers.  But,  in  this  particular  plant,  the 
powdered  coal  was  required  for  over  200  furnaces 
scattered  in  shops  which  covered  an  area  of  100  acres. 
So  it  was  found  necessary  to  devise  a  system  to  dis- 
tribute the  powdered  coal,  first  to  the  different  .shops 
and  then  to  the  several  furnaces  located  in  each  shop. 

This  was  done  by  making  the  powdered  coal  plant 
the  main  supply  station,  and  locating  sub-stations  at 
or  nearby  the  shop  in  which  the  coal  was  to  be  used. 
Ejector  tanks  were  placed  in  pairs  under  the  25  ton 
powdered  coal  storage  bins  and  were  cross-connected. 
From  these  the  powdered  coal  was  distributed  through 
extra  heavy  wrought  iron  pipes  to  the  different  sub- 
stations. p]ach  tank  holds  about  4  tons  of  coal,  and  with 
compressed  air  at  a  pressure  of  45  pounds  it  is  pos- 
sible to  fill  the  tank  and  deliver  the  coal  a  distance 
of  500  feet  in  8  minutes. 

At  the  sub-station  the  coal  is  discharged  into  a  spe- 
cial collector  which  in  turn  is  vented  into  another 
collector  .so  as  to  catch  the  fine  dust  and  prevent  any 
coal  dust  escaping  into  the  atmosphere.  The  coal  is  de- 
posited in  a  bin  having  a  capacity  enough  for  a  day's 
supply  to  that  particular  shop.  From  this  bin  the 
coal  is  fed  by  small  screws  into  the  suction  side  of 
the  distributing  blower  and  distributed  to  the  several 
furnaces  through  branch  pipes  and  burners.  Then  com- 
pleting the  circuit  the  coal  line  is  brought  back  to 
the  collector  on  top  of  the  sub-station  bin  and  dis- 
charged into  the  bin. 

The  distributing  blowers  which  are  used  at  each 
sub-station  are  made  of  cast  iron  with  the  scroll  cast 
in  one  piece.  The  blast  wheels  are  overhung,  the  blades 
are  made  of  soft  steel,  and  the  blowers  are  equipped  with 
Timken  Roller  bearings.  One  of  the  desirable  feat- 
ures of  these  Bonnot  Blowers  is  the  facility  in  which 
the  motor  can  be  disconnected  and  the  blast  replaced 
without  disturbing  in  any  way  either  the  suction  or 
distributing  piping. 

The  mixture  of  coal  dust  and  air  in  the  distribut- 
ing mains  is  of  a  non-combustible  character,  and  will 
not  burn  in  the  furnace  without  the  addition  of 
secondary  air  at  the  burner.  This  mixture  is  con- 
trolled in  the  coal  plant  by  means  of  an  air  indicator 
and  automatic  regulator. 

AVhen  a  valve  on  any  coal  dust  branch  pipe  leading 
to  a  powdered  coal  burner  is  opened  or  closed  by  the 
furnace  man,  the  difference  in  pressure  caused  by  the 
opening  or  closing  of  the  valve  is  felt  in  the  vent  line, 
in  the  coal  plant,  which  has  a  volume  float  governor  and 
air  indicator  between  it  and  the  suction  side  of  the  dis- 
tributing blower.  The  float  rises  or  falls  according  as 
the  valve  opens  or  closes,  and  immediately  the  auto- 
matic regulator  controls  the  speed  of  the  motor  which 
drives  the  feed  screAvs  which  feed  the  powdered  coal 
into  the  suction  side  of  the  blower.  In  this  manner 
the  quality  of  the  coal  dust  and  air  is  never  changed, 
while  the  quantity  can  be  varied  to  suit  the  require- 
ments of  the  furnaces  in  all  the  shops. 
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Figu  ro  1. 
10  ton  per  hour  powdered  coal  ))lant 


Distribiitine'  mains  for  oowdereH  coal. 
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The  distributing  mains  are  asphalt  coated,  spiral 
rivctted  pipe  of  standard  thickness  with  bolted  joints, 
and  tiiis  has  proved  to  be  an  excellent  medium  for  dis- 
tributing powdered  coal.  ■ 

Figure  2  shows  a  row  of  annealing  furnaces  using 
powdered  coal.  The  upper  pipe  is  the  cpal  dust  dis- 
tributing line,  while  the  lower  pipe  is  the  secondary 
air  line.  Both  lines  of  pipe  have  valves  placed 
close  to  the  mains  with  chains  so  they  can  be  operat- 
ed from  the  floor.  These  furnaces  are  used  to  an- 
neal malleable  castings  in  wrought  iron  boxes. 

Pyrometer  readings  taken  on  these  annealing  fur- 
naces show  a  uniform  temperature  of  1600  degrees 
F.,  while  the  variation  for  the  week's  annealing  is 
from  1600  to  1640  degrees  F.  Natural  gas  required 
20  to  25  hours  to  bring  the  furnaces  and  charge  up 
to  1600  degrees  F.,  but  with  powdered  coal  it  was 
found  that  this  could  be  done  in  12  to  15  hours.  The  size 
of  the  furnace  is  9'— 8"Xl8'— 0"X7'— 6"  deep.  It 
is  equipped  with  tAvo  powdered  coal  burners  which 
burn  approximately  80  pounds  of  coal  per  hour  to 
maintain  a  temperature  of  1600  degrees  F.  in  the  fur- 
naces. 

The  total  fuel  cost  per  month  to  operate  these  fur- 
naces was  found  by  actual  tests  on  a  comparatLve  basis, 
to  be  as  follows : 

Natural  Gas,  14,000,000  Cu.  Ft.  at  $.35  per 

thousand  $4,900.00 

Fuel  Oil,  105,000  gallons  at  $.08  per  gallon  $8,400.00 

Powdered  Coal,  525  tons  at  $5.00  per  ton, 
which  includes  labor,  power  and  main- 
tenance  $2,625.00 

The  cost  per  ton  for  labor,  power  and  maintenance  are 

made  up  as  follows : 

Power,  for  cnishing,  etc.,  30  to  40  kilowatt  hours. 

Labor,  25  cents. 

Repairs  and  supplies,  5  cents. 

There  is  no  cost  for  handling  the  coal  at  the  furnace, 
as  the  supply  of  coal  and  air  is  controlled  by  valves,  but 
there  is  a  small  charge  for  cleaning  out  the  ashes  at  the 
end  of  each  week. 

Figure  3  shows  a  continuous  billet  and  bloom  heat- 
ing f\irnace  which  has  been  using  powdered  coal  as  a 
fuel  for  the  pa.st  two  years  in  a  large  steel  mill  near 
Harri.sburp.  Pa.  This  furnace  is  approximately  15  feet 
by  52  feet  long  and  will  heat  100  tons  of  4"X4"X55" 
billets  in  12  hours,  charged  cold.  Another  furnace  of 
the  same  size  and  design  will  heat  217  tons  of  8"X8"X 
10  feet  blooms  in  32  hours,  charged  cold.  The  pow- 
dered coal  consumption  on  these  furnaces  will  aver- 
age 100  pounds  of  coal  per  ton  of  steel  heated.- 

A  powdered  coal  plant  of  the  ITolbeck  preparing  and 
distributing  sy.stem  has  been  installed  at  the  Arm- 
strouL'  Wliitworth  Conijiany  of  Canada,  Ltd.,  at  their 
works  at  Longueuil,  Quebec,  by  the  Bonnot  Company, 
Canton.  Ohio.  At  this  works  the  powdered  coal  is  used 
for  the  rolling  mill  furnaces  for  the  hammer  shop,  for 
the  open  hearth  furnaces,  for  the  new  car  wheel  and 
locomotive  tire  shop  and  for  their  four  500  H.P.  Ijoilers. 
There  are  iti  all  four  (4)  complete  separate  systems  for 
the  different  furnaces  and  these  are  supplied  from 
one  powdered  coal  plant. 

Figure  4  shows  one  of  the  locomotive  tire  furnaces 
at  the  Armstrong  Whitworth  Co.,  having  a  250  H.P. 
Goldie  and  McCulloch  waste  heat  water  tube  boiler 
placed  on  top  of  the  furnace.  The  waste  gases  pa.ss 
from  the  furnace  up  into  the  boiler  and  out  again  at 
th<'  stack;  tlie  two  powdered  coal  bnrmrs  are  located 
at  the  .same  end  of  the  furnace. 


This  furnace  is  used  for  one  of  the  three  heating 
operations  required  in  the  making  of  locomotive  tires. 
It  burns  about  450  pounds  of  coal  per  ton  of  steel  in- 
gots, and  heats  approximately  28  tons  per  12  hour  turn. 
Meanwhile,  the  boilers  are  developing  about  125  H.P. 
per  hour,  without  any  additional  fuel. 

As  a  boiler  fuel  powdered  coal  is  doing  all  that  was 
expected  of  it,  and  it  is  not  unusual  to  get  a  fac- 
tor of  evaporation  of  9  to  11  and  even  12  pounds  of 
water  per  pound  of  coal  burned.  The  ash  being  pul- 
verized with  the  coal  does  not  adhere  to  the  tubes, 
but  passes  up  the  stack  along  with  the  waste  gases, 
while  the  slag  or  heavy  particles  of  ash  is  deposited 
in  the  combustion  chamber  in  the  form  of  slugs  or 
molten  slag,  which  can  be  easily  tapped  out.  The 
tubes  require  cleaning  about  once  in  six  hours,  and 
this  takes  a  man  from  twenty  to  thirty  minutes  with 
either  a  steam  or  air  soot  blower. 

The  most  desirable  featiire,  however,  in  the  use  of 
powdered  coal  under  boilers,  is  the  case  with  which 
sudden  calls  for  extra  load  on  the  boilers  are  taken 
care  of,  simply  by  opening  the  coal  dust  valves  and 
secondary  air  gates,  when  the  boiler  immediately  re- 
sponds and  the  pressure  jumps  up.  On  the  other  hand, 
if  the  load  drops  off  suddenly,  the  opposite  result  can 
be  obtained  by  closing  the  coal  dust  valves  and  second- 
ary air  gates. 

With  powdered  coal  the  standby  losses  are  prac- 
tically nothing,  as  the  boiler  can  stand  completely 
shut  down  for  a  period  of  ten  hours  Avith  the  coal 
dust  valves  closed  and  all  the  dampers  shut.  At  the  end 
of  this  time  there  will.be  enough  heat  in  the  combus- 
tion chamber,  to  ignite  the  powdered  coal  immediately 
on  opening  the  valves. 


MENTAL  FACTORS  IN  INDUSTRIAL 
ORGANIZATION.* 

(By  THOMAS  T.  READS,  M.,  Ph.D.,  New  York,  N.Y. 
(New  York  Meeting,  February,  1919.) 


*Report  of  Chairman  of  Institute's  Committee  on 
Industrial  Organization. 

Readjustment  of  the  industrial .  world  to  a  peace 
basis,  after  more  than  4  years  of  war  will  involve 
many  fundamental  and  far-reaching  changes  that 
cannot  as-  yet  be  clearly  foreseen  or  definitely  pro- 
vided for.  Such  problems  may,  in  the  vocabulary  of 
war,  be  subdivided  into  those  involving  material  and 
those  centering  about  personnel.  Of  the  two,  the 
latter  group  is  the  more  difficult  and  obscure,  as  the 
factors  involved  are  less  clearly  understood  and  the 
methods  to  be  follow^ed  are  not -yet  tested  and  stand- 
ardized. When  it  is  said  that  the  market  is  weak, 
stocks  large,  and  the  demand  light,  every  business 
man  understands  clearly  what  is  meant  and  what 
course  he  should  adopt  to  adjust  himself,  so  far  as 
possible,  to  such  conditions.  But  when  it  is  said  that 
the  rapid  spread  of  Bolshevism  in  Europe  is  a  dan- 
ger to  industrial  organization  in  this  country",  it  is 
difficult  to  have  any  assured  sen.se  that  all  that  the 
statement  may  mean  is  clearly  understood  or  that 
the  means  to  be  followed  to  meet  such  a  situation  are 
definitely  known.  Since  Bolshevism  is  primarily  a 
mental  phonomenon,  and  since  the  rupture  it  brings 
about  in  indu.strial  organization  should  be  prevented, 
if  possible,  it  is  my  purpose  to  restrict  this  discussion 
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of  the  activities  of  the  (Jommittee  on  I tidustrifil  Or- 
ganization to  some  of  its  mental  aspects,  as  the  chair- 
men of  the  Huh-committees,  from  their  special  know- 
ledge of  their  own  fields,  can  best  set  forth  recent 
profrress  in  the  lines  with  which  they  are  especially 
concerned. 

The  first  requisites  of  success  in  industrial  or<jani- 
zation,  as  in  the  biological  organism  of  which  it  is 
the  social  counterpart,  are  unity  of  purpose  and  co- 
ordinated activity.  Ty[)ical  good  and  bad  examples 
of  this  are  the  relative  parts  that  the  United  States 
and  Russia  have  played  in  the  great  war.  These  two 
factors  are  primarily  mental,  and  it  is  not  difficult  to 
view  the  mental  aspects  of  all  problems  of  industrial 
organization  as  the  most  important  ones.  Unless  we 
can  attain  unity  of  purpo.se  and  co-ordinated  activity 
in  industry,  the  provision  of  comfortable  homes  at 
reasonable  rent,  the  assurance  of  steady  work  at  good 
wages,  the  elimination  of  industrial  accidents,  and 
provision  against  want  in  old  age  or  in  case  of  dis- 
ability will  have  brought  us  no  nearer  to  our  real 
goal. 

An  industrial  organization  is  made  up  of  three 
groups:  tho.se  who  furnish  the  capital  and  take  the 
risk  of  the  enterprise,  but  frequently  have  little  ac- 
tive part  in  it  after  it  is  firmly  established ;  those  w^ho 
represent  the  first  class  in  the  active  direction  of  the 
enterprise ;  and  those  who  give  their  energies  for  an 
assured  wage,  without  assuming  any  of  the  risk. 
Some  of  the  reasons  why  these  three  elements  find  it 
difficult  to  achieve  unity  of  purpose  and  perfectly 
co-ordinated  activity  are  indicated  below,  in  the  hope 
that  their  statement  in  this  brief  form  will  draw  forth 
helpful  discussion. 

Activity  of  any  kind,  up  to  the  fatigue  point,  is 
agreeable  to  any  human  being,  if  it  has  an  adequate 
motive  and  offers  an  opportunity  for  self-expression. 
Under  such  circumstances  much  effort  may  be  put 
forth  and  great  discomforts  endured  with  equanimity. 
A  good  example  of  this  is  duck-hunting;  very  few 
people  care  to  spend  more  than  a  few  days  in  this 
form  of  activity,  for  the  motive  declines  in  relative 
importance  and  the  discomforts  relatively  increase. 
Under  most  forms  of  industrial  organization,  the 
workman  has  little  motive  for  labor,  beyond  the  wage 
offered ;  his  opportunity  for  self-expression  comes  in 
the  character  of  the  work  done.  The  growing  com- 
plexity of  industrial  processes  due  to  research,  and 
the  immigration  to  the  eastern  United  States  of  large 
numbers  of  workmen  of  relatively  low  intelligence, 
has  lead  to  the  development  of  the  functional,  or  so- 
called  scientific,  system  of  management.  This  method 
was  developed  by  F.  W.  Taylor,  as  the  best  way  of 
supervision  of  men  of  inferior  grades  of  intelligence. 
Its  great  draw-back  when  applied  to  workmen  of 
higher  intelligence  is  that  it  almost  completely  robs 
them  of  the  few^  opportunities  for  self-expression  in 
their  work  that  remain  under  the  modern  .system  of 
assigning  only  one  operation  out  of  many  to  an  in- 
dividual. The  management  still  finds  its  motive  and 
self-expression  in  putting  on  the  market  a  product 
that  can  be  sold  at  a  good  profit,  but  the  workman 
is  too  remote  from  this  to  feel  any  satisfying  part  in 
it,  although  the  industrial  value  of  an  established 
brand  or  trademark  must  not  be  overlooked,  since 
the  workman  finds  some  satisfaction  in  laboring  to 
turn  out  a  product  of  recognized  merit.  Safety  work 
has  accomplished  some  good  along  this  line  by  what 
is  known  in  p.sychology  as  deflection ;   the  workman 


does  a  standard  amount  of  work  without  any  acci- 
dent and  finds  his  opportunity  for  self-expression  in 
the  latter  feature  of  it.  fyompany  baseball  teams, 
bands,  first-aid  teams,  and  similar  activities  that  en- 
able the  individual  employee  to  express  his  person- 
ality are  of  value.  But  the  net  result  of  the  present 
tendency  in  industry  is  for  the  workman  to  .see  in  his 
work  only  the  unpleasant  necessity  of  earning  a  liv- 
ing and  to  find  his  mental  satisfaction  in  other  forms 
of  activity.  This  is  putting  the  cart  before  the  h or.se ; 
it  is  just  as  though  the  army  went  to  defeat  the  en- 
emy only  as  an  unpleasant  necessity  and  found  com- 
pensation for  its  sacrifices  in  something  el.se.  The 
various  profit-s!haring  schemes  that  have  been  de- 
vised are  only  a  makeshift  and  do  not  introduce  th^ 
workman  as  a  partner  into  the  enterprise  in  the  .sensf 
that  his  motive  becomes  identified  with  that  of  th( 
organization.  The  fundamental  fact  remains  that  the- 
workman  is  not  in  a  position  to  take  much  risk  and 
how  he  can  be  made  a  partner  in  industrial  enter- 
pri.se  without  sharing  its  risk  in  an  unsolved  prob- 
lem. 

The  wonderful  possibilities  of  an  adequate  motive 
and  properly  co-ordinated  activities  has  been  indelib- 
ly impres.sed  on  every  business  man  who  visited  the 
training  camps  of  our  National  Army  and  saw  the 
results  accomplished  in  a  few  months'  time  with  what 
must  have  been  slightly  below  average  human  ma- 
terial, since  many  of  the  most  effective  men  secured 
industrial  exemption.  No  one  who  has  seen  it  can  for- 
get the  tense  eagerness  of  both  officers  and  men.  An 
industrial  organization  that  could  inject  anything 
like  the  same  spirit  into  its  personnel  would  be,  like 
our  army,  invincible.  Co-ordination  of  activity  de- 
pends on  leadership;  identification  of  motive  in  in- 
dustrial organization  is  impossible  unless  the  prin- 
ciple is  admitted  that  the  opinions  of  the  laboring 
members  of  the  organization  are  entitled  to  a  respect- 
ful hearing  and  consideration  on  their  merits. 

Underlying  these  general  considerations  are  the 
mental  characteristics  of  the  individual  workman. 
Perhaps  the  most  significant  of  these  for  our  present 
purposes  is  the  necessity  to  the  individual  for  ration- 
alizing his  acts,  or  the  assigning  to  them  of  a  motive 
that  is  satisfactory  to  himself.  A  man,  for  example, 
strikes  another  who  has  insulted  him,  not  because  h^ 
is  angry,  but  because  honor  requires  it ;  or  he  re- 
frains from  striking  him,  not  because  the  other  is  too 
large  to  strike  with  impunity,  but  because  it  would 
be  too  undignified  to  do  so.  In  this  way  the  most 
unworthy  acts  can  be  put  on  high  moral  groands. 
Sabotage  is  a  typical  example  of  this  in  industry.  The 
mental  reaction  in  a  man  who  can  make  only  a  poor 
living  by  hard  work  and  is  confronted  with  the  easy 
success  of  others  more  fortunate  is  too  apt  to  be  one 
of  jealousy  and  in  the  end  produce  the  adoption  of  a 
"What's  the  use  of  trying"  attitude.  "We  all  talk 
of  equality  of  opportunity  and  have  too  much  ten- 
dency to  overlook  the  fact  that  it  is  largely  beyond 
the  control  of  our.selves  or  anyone  else.  Two  soldiers 
of  equal  merit  may  be  assigned  to  the  infantry 
One  gets  into  battle,  captures  an  enemy  gun,  escapes 
unhurt,  is  decorated,  returns  in  triumph,  and  is  elect- 
ed mayor  of  his  home  town.  The  other  contracts  pneu- 
monia and  dies  in  a  field  hospital.  Up  to  the  limit 
of  human  control  both  had  equal  opportunity.  It  is 
admitted  that  both  were  of  ecjual  merit,  yet  the  re- 
action many  of  their  colleagues  will  exhibit,  is  sym- 
pathy in  the  one  case  and  a  feeling  that  "I  could  have 
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clone  it  better  if  I  had  had  tiie  chance"  in  the  otlier. 
When  with  this  latter  feeling  is  coupled  a  tendency 
to  rationalize  a  wrong  course  of  action,  the  individual 
becomes  very  badly  adjusted  to  the  circumstances 
under  which  he  must  live.  A  rough  definition  of  a 
Bolshevik  would  be  a  person  who  is  dissatisfied  with 
things  as  they  are,  and  is  able  to  rationalize  a  course 
of  action  that  experience  indicates  will  make  theui 
worse  instead  of  better. 

The  next  jioiiit  to  be  here  considered  is  that  effi- 
ciency is  in  large  part  a  question  of  mental  adapta- 
tion. Dr.  Yerkes  is  to  present  to  our  membership  an 
account  of  the  methods  that  have  been  developed  un- 
der the  auspices  of  the  War  Department  to  deter- 
mine the  relative  intelligence  of  men  as  an  indica- 
tion of  their  fitness  to  become  officers.  The  trade 
tests  developed  by  the  same  committee  are  of  even 
greater  interest  in  industrial  organization.  Capital 
has  become  too  cheap  and  human  effort  has  become 
too  dear  to  admit  much  longer  of  the  time-honored 
method  of  trial  and  error  as  a  means  of  fitting  the 
job  to  the  man.  The  man  who  is  not  fitted  to  his  job 
is  constantly  having  the  ground  cut  from  beneath  his 
feet  by  discouragenuMit  and  discontent,  two  arch  ene- 
mies of  efficiency.  The  greater  part  of  progress 
along  this  line  has  yet  to  be  achieved,  for  we  have 
made  only  a  beginning  as  yet. 

There  are  many  other  normal  mental  factors  that 
might  profitably  be  discussed,  but  they  must  be  left 
for  consideration  at  another  time  in  order  to  pass  on 
to  the  second  half  of  this  subject,  the  relation  that 
mental  abnormalities  bear  to  industrial  organization. 
It  is  now  definitely  known  that  some  people  exhibit 
throughout  their  lives  mental  abnormalities  and  others 
exhibit  them  at  times.  The  paranoics  form  one  group. 
If  these  are  of  the  depressed  type,  they  are  surly  and 
suspicious,  believe  themselves  to  be  unjustly  treated, 
and  fail  to  appreciate  any  kindness  shown  them.  The 
Kai.ser  has  been  described  as  an  example  of  the  ex- 
alted type,  persons  who  believe  they  are  benefiting 
others  while  making  infinite  trouble  for  them.  An- 
other definite  group  comprises  the  emotionally  un- 
stable, who  show  a  tendency  to  brood  and  be  unhap- 
py, but  are  modest  and  self-effacing.  They  are  al- 
ways ready  to  undertake  anything  new,  but  tire  of 
it  before  it  is  completed.  They  are  marked  by  the 
violence  of  their  reactions  to  slight  provocation.  It  is 
definitely  known  that  these  types  are  present  in  in- 
dustrial organization,  but  neither  their  numbers  nor 
their  effect  on  the  normal  psychology  of  the  organi- 
zation has  yet  been  ascertained.  In  addition  to  these 
permanently  abnormal  people  are  those  who  are  tem- 
porarily deranged.  People  who  canjiot  stand  worry, 
overwork,  or  other  unfavorable  conditions  give  way 
mentally  and  one-fifth  of  those  admitted  to  insane 
a.syhims  each  year  are  of  this  type.  Most  of  them 
later  pet  well.  There  may  be  hundreds  of  thousands 
of  cases  of  mental  disturbance  of  this  kind  that  do 
not  reach  the  point  of  requiring  admittance  to  the 
a.sylum,  just  as  a  man  may  have  a  severe  cold  but 
not  go  to  the  hospital.  It  seems  reasonable  to  sup- 
pose that  the  paranoics  may  have  a  large  effect  in 
breaking  down  unity  of  purpose  and  co-ordination  of 
activity  in  a  normal  body  of  workmen  and  tli;it  the 
emotionally  unstable  may  play  a  large  pait  in  im  iting 
the  violent  outbreaks  that  sometimes  attend  iiulus- 
trial  disputes.     Since  mental     abnormalities  of  this 


kind  are  relatively  more  common  among  people  of 
marked  ability  than  among  the  mediocre,  it  is  hardly 
necessary  to  add  that  mentally  abnormal  persons  may 
be  found  in  the  management  as  well  as  in  the  w'ork- 
ing  force.  It  is  the  hope  of  this  committee  that  it 
will  be  able  to  do  some  pioneer  work  in  ascertaining 
the  prevalence  of  the  mentally  abnormal  in  industry, 
determine  the  actual  effects,  what  means  should  be 
taken  to  minimize  the  bad  effects  and  to  utilize  what- 
ever possibilities  there  may  be  for  good  to  the  fullest 
possible  extent. 


FORGE  SHOP  AND  HEAT  TREATING 
ECONOMIES. 

The  coal  fired  furnace  and  the  custom  of  buying 
an  oil  burner  and  putting  it  into  a  box-shaped  furnace 
are  both  historical  events  in  the  modern  shop. 

When  fuel  oil  was  to  be  bought  for  two  or  three 
cents  a  gallon  not  much  thought  was  given  to  the  ques- 
tion of  economical  burning  in  oil-fired  furnaces;  but 
during  the  production  period  of  munitions  the  price  of 
oil  at  from  twelve  to  fourteen  cents  made  it  imperative 
to  consider  the  careful  application  of  this  material. 

Neither  of  these  prices  obtain  to-day,  but  oil  is  at  a 
figure  where  the  economical  furnace  is  necessary  and  the 
results  of  experiments  carried  out  during  the  war  are 
of  great  advantage. 

To  secure  furnace  efficiency  there  must  be  co-ordin- 
ation of  burner  and  furnace  design.  This  is  overlooked 
by  many  of  the  manufacturers  of  oil  fired  furnaces,  and 
frequently  one  will  see  furnaces  in  operation  where  a 
very  large  percentage  of  the  flame  is  escaping  through 
the  venft  flues. 

Design  of  Burner  and  Furnace. 

In  order  to  offset  this,  the  burner,  or  to  give  it  its 
proper  style  "the  mixer,"  must  be  designed  in  such  a 
manner  that  the  air  and  oil  are  properly  mixed,  so  as 
to  form  atomised  gas  before  it  enters  the  furnace.  Not 
only  must  the  burner  be  so  carefully  attended  to,  but 
the  furnace  itself  must  be  so  designed  to  carry  on  the 
process  of  vaporization  before  the  flame  reaches  the 
metal  to  be  heated. 

The  Canadian  Incinerator  and  Furnace  Company, 
Limited  of  Toronto,  have  developed  a  furnace  and 
burner  which  together  meet  the  requirements  stated 
above.  The  air  and  oil  are  properly  mixed  by  the  burn- 
er and  the  furnace  is  so  designed  that  the  final  split- 
ting up  of  the  oil  into  a  gas  is  accomplished.  The  pro- 
cess is  the  result  of  exhaustive  experiments  with  actual 
furnaces  in  operation  assisted  by  laboratory  research. 
A  thorough  investigation  of  the  mechanical  application 
of  fuel  oil  was  made,  and  it  was  found  that  the  more 
nearly  a  gaseous  state  of  the  oil  could  he  approximated 
the  better  the  results  obtained  and  the  more  economical 
the  consumption  of  oil. 

Control  of  Air. 

It  is  essential  also  to  maintain  perfect  control  of  the 
amount  of  air  necessary  to  support  combustion  as  an 
excess  of  ;iir  leads  to  oxidation  of  the  metal  and  scale. 
Excess  air  also  reduces  the  temjierature  of  the  furnace 
and  hence  adds  to  burninL^  costs.  In  tliis  company's 
furnace  the  prop(>r  control  of  aii-  supply  is  provided 
for  by  an  adjustable  blast  gate. 

A  furth(>r  economical  featui'i-  in  tliis  furnace  is  the 
preheater,  a  patented  device  i)y  wliich  both  air  and  oil 
are  heated  by  the  waste  ga-ses  prior  to -entering  the  burn- 
er or  mixi'r.  Th<'  air  and  oil  thus  heated  produced  bet- 
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The  Canadian  Incineration  and  Furnace  Co.,  Ltd.,  Toronto. 


ter  atomisation  of  the  oil  and  almost  immediate  vapori- 
sation. The  resultant  oil  gas  enters  the  furnace  and  is 
finally  split  up  and  ignited  by  contact  with  the  imping- 
ing arch  giving  a  perfect  heat  flame  free  from  uncon- 
sumed  oil  and  without  any  smoke  whatsoever. 

Furnace  efficiency  is  kept  at  a  high  standard  by  the 
pre-heating  of  the  air  and  oil,  as  no  loss  is  incurred  from 
heating  the  incoming  air  in  the  furnace  proper. 

Furnace  Construction. 

The  furnaces  are  designed  to  meet  the  special  re- 
quirements of  the  class  of  work  to  be  heated.  A  stereo- 
typed form  of  furnace  is  not  possible  where  efficiencies 
are  to  be  studied.  However,  there  are  certain  general 
lines  upon  which  this  company  produces  its  designs. 
The  oil  burner  is  made  in  different  sizes,  according  to 
the  dimensions  of  the  furnace.  lmi)inging  archi's  and 
combustion  chambers  are  essential  to  the  design  throiigh- 
out  Flues  or  vents  are  arranged  so  as  to  ensure  the 
equal  and  proper  distribution  of  heat  throughout  the 
cliamber,  and  when  only  part  of  the  furnace  is  used 
such  flues  can  be  closed,  so  as  to  control  the  location  of 
the  heat  to  that  part  of  the  furnace  in  use. 

Radwtion  Losses. 

Radiation  losses  are  reduced  to  a  minimum  by  wall 
thicknesses,  asbestos  lining  and  steel  casings.  These 
casings  are  of  steel  plate  properly  supported  and  tied 
together  by  buckstays  and  tie  rods. 

Experienced'  firebrick  mason.s  only  are  employed, 


thus  ensuring  careful  and  accurate  work,  and  reduc- 
ing the  heat  losses  by  cracks,  which  would  occur  if  work- 
manship were  poor. 

Efficiency  Service. 

The  Canadian  Incinerator  and  Furnace  Company 
makes  it  a  practice  to  co-operate  to  the  fullest  degree 
with  the  purchaser.  Entire  satisfaction  is  the  guarantee 
of  their  product.  The  staff  of  engineers  attached  to 
this  concern  give  full  study  to  the  particular  require- 
ments of  the  work  the  purchaser  requires  to  do  and  the 
excellent  records  at  the  Dominion  Shipbuilding  Com- 
pany's plant  at  Toronto,  The  Port  Arthur  Shipbuilding 
plant  at  Forth  Arthur,  only  go  to  show  that  the  fur- 
naces designed  and  erected  by  them  are  proving  entire- 
ly satisfactory. 

This  company  also  has  partly  completed  furnaces 
for  the  British  American  Sliipbuilding  Co..  Welland. 
The  Davie  Shipbuilding  and  Repairing  Co.  at  Levis 
and  The  Halifax  Shipyards  Ltd.,  Halifax. 

During  the  war,  billet  heating  furnaces  were  built 
for  the  G.  W.  McFarlane  Engineering  Co..  of  Paris  and 
John  Inglis  Company  of  Toronto.  These  furnaces  were 
the  means  of  increasing  the  output  of  existing  oil  burn- 
ing furnaces  at  a  very  much  reduced  cost.  The  British 
Forgings.  Limited,  the  Cluff  Ammunition  Co..  The 
Canada  ]\Ietal  Co.,  Ltd.,  of  Toronto,  adopted  this  com- 
pany's type  of  furnace  after  tearing  out  other  types, 
and  so  increased  their  output  at  least  33  per  cent. 
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NICKEL  &  NICKEL  ALLOYS 


>  W  W  W^^-W/f  r^W     ELECTRICAL  RESISTANCE  WIRE  FOR  USE  IN  HEATING  DE- 
H  t\\  Jrl  r  1^     VICES,  DRYING  UNITS  AND  RHEOSTATS.    ALSO  FOR  HEAT 
—     RESISTING  PURPOSES  SUPPLIED  IN  ROD,  WIRE   AND  RIB- 
BON FORMS. 


RESISTOR  MATERIAL 


M 


ICimOLOY 


CASTINGS  ALMOST  CVERL/\ST/NG. 


HEAT  RESISTING  ALLOY  FOR  CARBONIZING 
BOXES,  ANNEALING  BOXES,  MUFFLES,  LEAD 
POTS,  CYANIDE  POTS  AND  ALL  USES  WHERE 
METAL  IS  SUBJECTED  TO  TEMPERATURES  BE- 
TWEEN 1200  AND  2000  FAHN. 


MrAL 


NON-CORRODIBLE,  STRONG  AS  STEEL  ALLOY  FOR  ALL  USES 
WHERE  METAL  IS  SUBJECTED  TO  THE  ACTIONS  OF  CORROSION 
CAUSTICS  AND  SULPHURIC  ACID.  SPECIALLY  ADAPTED  FOR  BUR- 
TON GASOLINE  STILL  PLUGS,  WATER  VALVES,  PUMPS,  SUPER 
HEATED  STEAM  VALVES,  DIE  AND  BLEACHING  MACHINERY  AND 
PICKLING  TRAYS,  RODS,  WIRE  AND  CASTINGS. 


97%  Nickel 


CASTINGS  OF  ALL  TYPES  FOR  USE  IN  CHEMICAL  IN- 
DUSTRY.  WIRE,  ROD  AND  C  ASTINGS. 


Write  for  descriptive  booklet  on  any  of  the  above  alloys. 

HIRAM  WALKER  &  SONS  METAL  PRODUCTS,  LIMITED 

ELECTRIC,  GAS  &  OIL  FURNACES  &  PYROMETERS. 

231   Seminole  Road,  -  -  -  WALKERVILLE,  ONT. 


A  PROPOSED  BOUNTY  ON  CANADIAN  IRON 
ORE. 

In  February  the  Boards  of  Trade  of  Sudbury  and 
Port  Arthur  memorialized  the  Government  of  Canada, 
askiiit.'  for  a  l)ounty  of  not  less  than  fifty  cents  per  ton 
on  all  iron  ore  mined  in  Canada,  such  bounty  to  be  in 
force  for  fifteen  years,  and  paid  monthly  to  mine  oper- 
ators. The  bounty  is  asked  on  the  tonnages  treated, 
where  treatment  of  the  ores  is  necessary;  and  where 
treatment  is  not  required,  on  the  tonnages  fed  to  the  fur- 
nace. 

The  census  compiled  by  the  Dominion  Bureau  of  Sta- 
tistics for  1017  shows  that  the  iron  and  steel  industry  of 
Canada  now  heads  the  list  of  Canadian  industries.  The 
total  capital  invested  in  Canadian  industrial  plants  in 
1917  was  .$2,772,500,000,  while  the  capital  invested  in 
iron  and  .steel  and  allied  industries  was  $.399,.300,000. 
The  gross  value  of  the  various  iron  and  steel  industries 
with  the  allied  manufactures,  during  1917,  reached  a 
total  of  790.000,  out  of  an  aggregate  gross  value  of 
poods  made  in  the  Dominion  in  that  year  of  $3. 10.5, .'507,- 
000.  Allowing  for  the  expanded  condition  of  the  iron 
and  steel  and  allied  indu.stries  in  1917  consequent  upon 
war  orders,  it  is  nevertheless  evident  that  this  industry 
has  become  a  most  imi)ortant  i)art  of  our  national  life. 

The  fly  in  the  ointment  is  tliat  out  of  2,242,387  tons 
of  iron  ore  charged  to  furnaces  in  1!)1S  only  9fi,74.T  tons 
was  ore  rained  in  Canada.  Of  the  iron  ore  imported, 
754,622  ton.s  was  Newfoundland  ore,  and  1.390,970  tons 
was  "Lake  ore"  from  the  United  States.  The  whole  in- 
dtistry  is  therefore  dependent  on  a  source  of  su])ply  situ- 
ated outside  the  Canadian  border,  a  situation  that  from 
a  national  viewpoint  has  disadvantages. 


Tlie  oeeurrences  of  iron  ore  in  Canada  are  large  and 
well  distributed,  and  are  only  partially  explored.  Lean 
ores,  unkindly  and  refractory  ores,  and  ores  needing 
treatment  before  going  to  the  furnaces  are  understood 
to  predominate;  but  in  iron  ore,  as  in  coal,  values  are 
comparative,  and  the  utilization  of  a  lean  or  unkindly 
ore  will  always  be  deferred  if  a  rich  and  suitable  ore  is 
available.  Poor  ores  become  valuable  when  they  are 
all  a  country  possesses.  The  iron  ore  deposits  of  Can- 
ada have  remained  undeveloped  because  Lake  ores  and 
Newfoundland  ores  are  cheaper  and  of  better  quality 
than  known  deposits  of  Canadian  ore.  From  the  striet- 
l.y  economic  aspect  it  is  not  likely  that  Canadian  ores 
will  be  largely  worked  until  factors  of  scarcit.y  and  in- 
creased cost  or  decreased  suitability  in  ores  of  outside 
origin  manifest  themselves. 

From  the  strictly  national  viewpoint,  however,  an- 
other and  a  differing  aspect  presents  itself.  Economic 
dependence  sooner  or  later  must  spell  political  .subser- 
vience, and  Canada  can  never  be  really  secui'e  in  her 
political  independence  until  .she  can  produce  iron  and 
steel  from  her  own  coal  and  ores. 

From  the  wider  viewpoint  of  the  Empire,  the  iron 
ore  deposits  of  Newfoundland  may  be  included  in  Can- 
adian resources  so  long  as  the  Empire  retains  sea-power, 
aiul,  it  may  be  remarked,  that  the  value  of  the  Wabana 
iron  ore  deposit  to  the  Empire — while  it  most  certainly 
has  not  escaped  those  who  are  guiding  the  policies  of 
the  Empire, — is  not  adequately  appreciated  by  the  pub- 
lic at  large.  The  steel  plants  of  the  Ea.st  need  have 
no  anxiety  on  the  score  of  ore  supply,  for  there  is 
enough  and  to  spare.  The  Wabana  ore-deposit  is  a 
great  British  asset,  and  more  will  be  heard  of  it  a.s 
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the  British  peoples  take  up  the  ordered  progress  and 
unification  of  the  family  circle  of  democracies  and 
wards,  which  constitute  the  Empire,-  a-  progress  only 
temporarily  interrupted  by  the  recent  eruption  of  the 
barbarians. 

From  the  standpoint  of  the  Government,  the  only  ob- 
jection to  a  bounty  on  Canadian  iron  ores  would  be  the 
expenditure,  and  the  Government  has  sufficient  bills 
to  pay  just  now  without  contracting  unnecessary  obli- 
gations. Admitting  this  point,  however,  it  may  be  point- 
ed out  that  unless  the  proposal  to  develop  Canadian  ores 
is  economically  sound,  it  will  not  be  attempted,  or,  if 
attempted,  it  will  not  succeed.  The  amount  the  Gov- 
ernment would  have  to  disburse  would  in  that  event  be 
negligible,  whereas  if  the  bounty  is  earned  the  resultant 
impetus  to  industry  would  far  outweigh  and  would  thor- 
oughly justify  the  cost  of  the  bounty. 

Moreover,  the  Government,  by  approving  a  bounty  of 
fifty  cents  per  ton  will  not  run  the  risk  of  making  any 
capitalist  richer,  while  it  would  display  at  least  a  de- 
sire to  help  Canada  to  become  a  little  more  independent 
in  the  matter  of  iron  ore  supply. 

It  is  perhaps  not  realized  how  pitiably  small  is  Can- 
ada's share  of  the  iron  ore  output  of  the  British  Em- 
pire. The  Imperial  Institute  of  London  has  recently 
published  a  colored  map  of  the  world  showing  diagram- 
matieally  the  chief  sources  of  metals  in  the  British  Em- 
pire and  the  production  in  1915.  The  figures  for  iron 
ore  production  are  interesting,  and  thought-provoking. 
They  are  as  follows : 

British  Production  of 
Iron  Ore  in  1915. 

United  Kingdom   14,235,012  tons. 

Newfoundland   775,403  " 

India   390,271  " 

Canada   355,457  " 

Australia   134,684  " 


Total  British  output   15,890,827  " 

World's  output   150,000,000  " 

Since  these  figures  were  compiled,  Canadian  iron  ore 
production  has  declined  to  206,820  short  tons  in  1918, 
while  that  of  the  United  Kingdom  and  other  parts  of 
the  Empire  has  increased,  that  of  the  United  Kingdom 
remarkably  so. 

The  really  wonderful  production  of  iron  ore  in  the 
United  Kingdom  is  a  result  of  that  country  being 
thrown  upon  its  internal  resources,  and  it  is  surprising 
how  much  can  be  found  at  home  when  there  is  no  other 
source  of  supply. 


In  a  discussion  which  followed  some  remarks  made 
by  Dr.  Goodwin  before  the  Iron  &  Steel  Section  of  the 
Canadian  Mining  Institute,  relative  to  the  unased  titan- 
iferous  iron  ores  of  the  Dominion,  it  was  admitted  by 
practical  furnace  men  present  that  the  absolute  unsuit- 
ability  of  titaniferous  ores  for  bla.st  furnaces  ase  had 
not  been  demon.strated,  because,  owing  to  it  being  pos- 
sible to  obtain  more  kindly  ores  with  facility,  there 
had  not  arisen  any  apparent  necessity  or  compulsion 
upon  furnacemen  to  make  serious  experiments  on  an 
exhaustive  and  conclu.sive  scale. 

This  about  sums  the  situation  up.  Some  spur,  either 
of  necessity  or  of  gain  is  required  to  bring  about  the 
development  of  Canadian  iron  ore  deposits,  and,  while 
we  do  not  adhere  to  the  popular  belief  that  the  Gov- 
ernment is  omnipotent  and  can  work  miracles,  and 
would  not  wish  to  impose  further  worries  upon  an  al- 
ready overworked  Cabinet,  the  question  of  granting  a 
bounty  upon  iron  ores  mined  in  Canada  should  be  most 
carefully  considered  by  it,  chiefly  for  the  reason  that  if 
Canada  is  not  a  home  producer  of  coal  and  iron  ore, 
and  all  that  depends  upon  and  follows  these  basic  in- 
dustries, she  is  not  thoroughly  independent  and  self- 
sustaining. — F.  W.  Gray. 


SUCCESSFULLY  LAUNCHED. 

The  steel  cargo  .steamer  "Canadian  Ranger"  was 
successfully  launched  by  the  Canadian  Vickers  Com- 
pany at  Montreal  on  Saturday  the  19th  instant. 

This  is  the  fifth  vessel  to  be  launched  in  connection 
with  the  Government's  shipbuilding  programme,  and 
three  of  these  have  come  from  the  Vickers"  yards.  The 
"Canadian  Ranger"  was  constructed  during  the  win- 
ter, and  every  effort  has  been  concentrated  upon  hav- 
ing her  ready  for  launching  as  soon  as  the  ice  cleared. 
She  has  been  built  under  special  survey  to  meet  the  re- 
quirements of  the  British  Lloyds  100-Al  cla.sification 
certificate. 

The  ceremony  of  launching  was' performed  by  ^klrs. 
Orr-Lewis.  the  wife  of  the  President  of  the  Company, 
who  has  recently  returned  from  England.  A  few 
prominent  Montrealers  were  present,  including  ship- 
pijig  men,  harbour  authorities,  and  the  company  s 
principal  officials. 

The  "Canadian  Ranger"  has  a  cargo-carrying  ca- 
pacity of  around  8,100  deadweight  tons;  length  over- 
all 400  feet :  breadth  moulded  52  feet ;  depth  moulded 
31  feet ;  with  3,000  I.H.P.  She  will  have  a  speed  of  11 
knots  at  sea. 

(Continued  on  page  90^ 
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EQUIPPED  FOR  PROMPT  DELIVERIES 
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SALE  OF 

Surplus  Military  and 
Naval  Stores 

DRY  GOODS,  CAMP  SUPPLIES,  FOOD 
HARDWARE,  SCRAP  METAL,  JUNK 

Cloth;  new  and  second-hand  clothing,  equipment,    hardware,  tents, 
blankets,  camp  supplies.    : :   Flour,  jam,   canned  evaporated  milk, 
j  tea,  coffee,  etc.   ::  Condemned  clothing,   junk,   old    brass,  metals, 

.leather,  rubber,  etc. 

i-  - 

SALES  WILL  BE  MADE  BY  SEALED  TENDER. 

Persons  desiring  to  tender  are  requested  to  communicate  with  THE  SECRE- 
TARY OF  THE  WAR  PURCHASING  COMMISSION,  BOOTH  BUILDING,  OT- 
TAWA, stating  the  items  in  which  they  are  interested,  whether  new  or  second- 
hand or  both.  -  ■- 

Arrangements  will  be  made  to  have  samples  on  exhibition  at  places  throughout 
Canada;  specifications,  full  details,  and  tender  forms  will  be  mailed  when  ready 
to  those  who  have  registered  as  suggested  above. 

IF  INTERESTED  PLEASE  APPLY  NOW. 


Institutions  May  Make  Direct  Purchase  Without  Tender. 


Dominion,  Provincial,  and  Municipal  departments,  hospitals, 
charitable,  philanthropic,  and  similar  institutions  which  are  conduct- 
ed for  the  benefit  of  the  public  and  not  for  profit  may  purchase 
goods  without  tender, at  prices  established  by  the  War  Purchasing 
Commission. 


All  communications  should  be  addressed  to  the  Secretary,  War  Purchasing 
Commission,  Booth  Building,  Ottawa,  wh  o  will  be  glad  to  supply  lists  and  further 
details  to  those  interested. 


The  fact  that  Canada's  leading  shipbuilding  plant  is 
located  at  Montreal  has  naturally  resulted  iu  the  people 
ofthis  city  feeling  keenly  interested  in  the  forthcoming 
debate  in  Parliament  in  regard  to  the  Government  ship- 
building programme.  The  general  opinion  in  circles 
where  the  experts  foregather  is  that  Canada  can  and 
should  and  must  build  ships. 

It  is  argued  that  she  can  build  them  profitably ;  that 
she  should  build  them  to  foster  the  new  industry  in 
which  millions  of  dollars  of  capital  and  around  25,000 
Avorkers  are  interested;  and  that  she  must  build  ships 
to  hold  her  place  as  a  great  manufacturing  and  agri- 
cultural country  with  a  huge  surplus  to  export  every 
year. 


It  is  not  generally  realized  that  something  like  four- 
fifths  of  the  shipping  using  Canadian  ports  is  owned 
outside  of  this  country;  and  built  outside  of  it.  That 
means  that  the  money  spent  in  building  them  and  the 
money  they  earn  after  theyare  built  all  goes  out  of 
Canada. 

As  to  the  argument  of  cheaper  production ;  that  is 
entirely  exploded,  Avhen  the  question  or  the  operation 
of  the  ships  and  the"  retention  of  the  earnings  in  this 
country  is  taken  into  consideration.  It  is  reported  that 
it  is  not  possible  to  place  a  contract  in  any  British  yard 
for  delivery  during  1919. 
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EDITORIAL 


EDITORIAL  CHANGES. 

Dr.  Alfred  Stansfiekl  and  Mr.  W.  G.  Dauncey  have 
been  joint  editors  ol"  this  paper  from  its  first  issue, 
ill  February,  191S,  until  the  present  number.  The  pa- 
per appeared  at  a  time  when  the  Iron  and  Steel  In- 
dustry of  Canada  was  making'  rapid  progress,  owing 
to  the  urgent  need  of  producing  shells  and  other  mu- 
nitions of  war.  At  that  time  there  was  a  keen  inter- 
est in  metallurgical  methods  and  results  throughout 
the  Dominion,  and  the  paper  has  been  usefully  en- 
gaged in  placing  before  its  readers  the  latest  devel- 
opments in  the  theory  and  practice  of  metallurgy, 
and  the  achievements  of  iron  and  steel  workers  from 
end  to  end  of  Canada. 

The  editorial  staff  represented,  in  a  sense,  the 
theory  and  the  practice  of  iron  and  steel  making, 
and  they  feel  that  they  have  had  some  measure  of 
success  in  their  endeavors  to  serve  the  Canadian  pub- 
lic through  this  journal.  They  realize,  however,  that 
a  paper  of  the  importance  of  "Iron  and  Steel  of 
Canada"  cannot  for  long  be  conducted  with  entire 
satisfaction  in  the  spare  time  of  busy  professional 
life,  and  in  looking  forward  to  the  future  develop- 
ment of  the  paper  it  seemed  desirable  to  make  a 
change  and  to  secure  the  services  of  an  editor  who 
could  devote  his  whole  time  to  the  work.  Such  a 
change  has  been  made  possible  by  the  termination  of 
the  war,  as  capable  men  can  now  be  spared,  to  some 
extent,  from  the  operations  of  plants. 

The  removal  of  the  pruiting  office  to  its  new 
quarters  at  Ste.  Anne  de  Bellevue  will  eventually 
make  it  possible  to  render  better  service  both  in  qual- 
ity and  despatch,  but  up  to  the  present  the  removal 
has  caused  unfortunate  delays,  and  has  made  the 
work  more  difficult  and  less  satisfactory  for  the 
present  editors.  The  new  editor,  residing  in  Ste. 
Anne's,  will  be  able  to  carry  on  the  paper  with  a  mini- 
mum of  friction  and  delay  and  a  maximum  of  pro- 
duct and  despatch. 

The  new  editor,  i\Ir.  J.  W.  Gray,  was  educated  in 
England,  lie  received  his  practical  training  as  a 
Mining  Engineer  under  Mr.  G.  Blake  "Walker,  who 
i.s  now  the  President  of  the  Institution  of  Mining 
Engineers,  and  his  theoretical  training  at  Univer- 
sity College.  Sheffield,  from  1897  to  1899.  Mr.  Gray 
fame  to  Canada  in  1904,  and  was  Chief  Clerk  of  the 
Dominiiin  Coal  Company  at  Glace  Bay  until  191.5, 
when  lie  moved  to  Sydney,  becoming  Assistant  to 
General  ^Lmager  of  the  Dominion  Steel  Corpora- 
tion. In  July  last,  in  consequence  of  Mr.  D.  H.  Mc- 
Dougall's  new  appointment,  Mr.  Gray  went  to  New 
(JIasgow  as  Assistant  to  the  President  of  the  Nova 
Scntia  Steel  anrl  Coal  Company. 

^Ir.  Gray  is  a  member  of  the  Institution  of  Mining 
Engineers,  and  of  flic  ^lidland  Institution  of  Mining 
and    Mt'i-]i;iiii<';il    Kii'/ini-oiN.     IIo   is   a   iniMiibcr  and 


ex-Conncillor  of  the  Canadian  Mining  Institute,  and 
Editor  and  member  of  Council  of  the  Mining  Society 
of  Nova  Scotia. 

Mr.  Gray's  w^ritings  include:  "Coalfields  and  the 
Coal  Industry  of  Eastern  Canada"  (Mines  Branch, 
Ottawa,  1915);  "Mining  and  Transportation"  (Do- 
minion Coal  Company,  1908)  ;  contributions  to  the 
transactions  of  Mining  Societies  on  mine  rescue  ap- 
paratus and  miners'  diseases.  He  has  made  frequent 
contributions  to  technical  periodicals  on  questions 
connected  with  the  coal  and  steel  industries;  was 
the  Nova  Scotia  correspondent  of  "Colliery  Guard- 
ian" (London)  for  twelve  years,  and  of  the  Cana- 
dian Mining  Journal  since  its  inception. 

During  the  time  Mr.  Gray  spent  in  Nova  Scotia 
he  has  been  closely  connected  with  labour  matters; 
he  was  present  at  many  labour  conferences  during 
the  last  fifteen  years,  from  the  wage  agreements 
with  the  Provincial  Workmen's  Association  in  1904, 
to  the  recent  union  of  all  the  miners'  unions  of  Nova 
Scotia  with  the  United  Mine  Workers  of  America. 

He  has  always  been  keenly  interested  in  all  mat- 
ters pertaining  to  the  social  welfare  of  w^orkmen, 
such  as  the  formation  of  miners'  relief  societies,  and 
also  in  the  organization  of  mine  rescue  stations  and 
"first  aid  w^ork. "  At  the  Scotia  plant  he  was  in 
charge  of  the  "Department  of  Industrial  Relations," 
which  includes  the  supervision  of  emergency  hospi- 
tals, rest-houses,  relief  and  compensation  matters. 

The  industrial  world  is  in  a  state  of  suspense  at 
the  present  time.  Industrial  progress,  and  civiliza- 
tion itself,  depend  on  co-operation  between  labour 
and  management.  If  either  of  these  assumes  an  irre- 
concilable attitude,  industry  will  cease  and  our  civili- 
zation, founded  on  industry,  must  collapse.  The  new 
Editor  has  had  a  wonderful  opportunity  of  study- 
ing the  needs  of  the  Avorkers  and  the  ways  in  which 
harmony  between  Avorkers  and  managers  may  be  at- 
tained. Harmony  amongst  the  workers  is  more  vital 
to  the  Iron  and  Steel  Industry  to-day  than  any  pro- 
cess or  method  of  operation,  and  we  feel  confident 
that  Mr.  Gray,  through  the  editorial  columns,  will 
afford  very  material  assistance  to  the  Canadijin  In- 
dustry. 


In  this  issue  we  publish  a  brief  statement  concern- 
ing the  Iron  and  Steel  Industry  in  Australia.  As  an 
experiment  this  venture  will  be  closely  watched,  for 
there  are  certain  features  of  peculiar  interest  and  im- 
portance. Taking  a  line  through  Port  Jackson  (Syd- 
ney), as  a  base  and  running  about  78  miles  north, 
about  100  miles  south,  and  105  miles  west  the  great 
coal  bearing  arc  of  New  South  Wales  will  be  enclosed. 
Inside  this  area  there  are  several  deposits  of  iron  ore 
that  would  pay  to  develop;  amongst  those  may  be 
included  Albion  Park,  Dapio,  Wallerawang  and  Mit- 
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ta<,'()ii«,'.    On  most  of  these  sites  coal  and  limestone 
exist,  and  where  this  is  not  the  case  the  three  essen- 
tial materials,  coal,  iron  ore  and  limestone  are  within 
easy  distance  of  each  other.    These  potentia:  assets 
have  heen  known  for  many  years,  -ind  most  of  thein 
are  in  direct  railway  communication  with  NeAvcastle, 
the  j^reat  coal  mining  area  of  Australia,  and  from 
where  eighty  per  cent,  of  the  exported  material  is 
shipped.    The  greatest  distance  hetween  any  one  of 
tkese  deposits  and  Newcastle  is  not  more  than  300 
miles,  and  yet,    ignoring  the   Lithgow   venture  of 
Messrs.  G.  &  C.  Iloskins,  we  have  thf;  first  compre- 
hetisive  effort  to  establish  the  m.'uiufacture  of  iron 
and  steel  in  Australia  inauguraiol  under  a  scheme 
whereby  the  iron  ore  has  to  be  transported  to  ■  up- 
wards of  2,000  miles.     The  official    opening  of  the 
plant,  which  is  situated  at  Port  Waratah,  took  place 
on  June  2nd,  1915.    Tt  will  thus  be  seen  that  the  only 
experience  gained  has  been  under  war  time  condi- 
tions, and  it  remains  to  be  proved  how  the  ventwre 
will  fare  from  an  economical  aspect,  when  normal 
working  is  established.    With  one  blast  furnace  and 
four  stoves  the  first  unit  was  installed  and  ar»ange- 
ments  were  made  for  duplication  whenever  business 
justified  such  action.    Three  open-hearth  furnaces  of 
65-ton  capacity  are  worked  on  the  "direct  process," 
and  under  basic  conditions,  for  the  ore  derived  from 
the  present  supply  contains  too  high  a  percentage  of 
phosphorus  for  the  production  of  acid  steel.  The 
usual  provisions  for  soaking  and  handling  ingots  pre- 
paratory to  their  introduction  into  a  35-inch  geared 
mill  were  all  of  the  latest  design,  and  the  plant  could 
be  classed  as  modern  and  up-to-date.    The  present 
installation  is  estimated  to  produce  about  16,000  tons 
of  pig  iron  per  month,  the  bulk  of  which  is  being 
utilized  for  railway  work,  principally  80  lb.  rails, 
but  arrangements  have  been  made  for  rolling  all  si^es 
of  constructional  section*;  from  a  3-inch  by  3-ineh  an- 
gle to  a  24-inch  rolled  beam.    At  a  later  date  a  plate 
mill  is  also  contempated.    The  coke  ovens,  a  set  of 
66  Semet-Solway  by-product  recuperative  type  can 
produce  between  300  and  400  tons  of  coke  per  day, 
and  it  is  estimated  that  the  fuel  consumption  of  the 
present  unit  will  be  around  300,000  per  year.    The  fu- 
ture development  of  this  plant  will  be  of  the  utmost 
importance  to  Australia,  with   nearly  three  million 
miles  of  area,  with  railways  still  in  their  infancy,  and 
with  New  Zealand,  Tasmania  and  the  Pacific  Islands 
as  a  market  there  should  be  an  ever-increasing  de- 
mand for  iron  and  steel  products.    The  inexplicabl* 
action  of  the  sponsors  in  going  so  far  for  iron  ore 
nuist  of  necessity  prove  a  severe  handicap,  and  it  is 
])robable  that  deposits  closer  home  will  soon  have  to 
be  developed.    The  site  of  the  works  at  Port  Wara*- 
tah  is  adjacent  to  an  abundant  fuel  supply,  but  lime- 
stone must  be  brought  from  some  distance ;  at  the 
present  time  that  from  the  Manning  River  is  being 
utilized,  and  this  deposit  is  one  hundred  miles  north 
of  the  works.   "With  ore  transported  by  rail  and  Avater 
for  2,000  miles,  and  limestone  one  hundred  miles 
away,  one  Avonders  why  some  of  the  other  iron  de- 
posits were  not  selected  and  developed.    New  Soiith 
Wales  pos.sesses  ample  ore,  and  in  most  cases  the 
linu^stone  is  on  the  same  property  or  easily  adjacent 
thereto,  and  in  no  case  is  coal  more  than  300  miles 
distant.    The  great  coal  deposits  of  Au.stralia,  as  far 
as  is  knoAvn,  lie  within  a  radius  of  little  over  one  hun- 
dred miles  of  Sydney,  and  the  time  will  surely  come 
when  local  ore  beds  will  be  utilized  to  the  exclusion 


of  those  of  South  Australia,  more  particularly  as 
most  of  them  could  be  u.sed  for  conversion  into  acid 
steel.  Victoria  is  not  known  to  possess  iron  in  any 
payable  quantity,  but  coal  is  worked  in  the  Oipps 
land  forests,  about  fifty  miles  from  Melbourne.  On 
the  north  coast  of  Tasmania  there  are  two  fine  de- 
posits of  ore,  one  very  pure,  and  one  containing 
around  5  per  cent  of  chrome,  but  no  coal,  excepting  a 
negligible  quantity  at  Fingall,  on  the  west  coast.  New 
Zealand  has  fair  ore  at  Para  Para,  and  other  places, 
and  an  enormous  deposit  of  titaniferous  iron  sand  on 
the  Taranaki  beach.  This  material  is  practically  iden- 
tical with  some  Canadian  deposits,  but  has  never  been 
worked  in  any  way.  We  shall  continue  to  watch  the 
Australian  ve<Bture  with  interest,  for  unless  a  heavy 
duty,  or  nome  form  of  bounty,  is  to  be  established  we 
cannot  .see  how  the  business  can  be  financially  suc- 
cessful, notwithstanding  the  distance  between  the 
Dominion  and  its  nearest  competitor. 


The  American  Iron  and  Steel  Tn.stitute  held  their 
meeting  at  New  York  on  the  23rd  and  24th  inst.,  and 
we  shall  be  in  a  position  to  deal  with  the  proceedings 
in  next  month's  issue  of  this  journal. 


MANGANESE  DEPOSITS  AT  COWTCHAN  LAKE. 

(j.  C.  Mackenzie,  who  examined  the  inangane.^e  de- 
posits at  Cowichan  Lake,  Vancouver  Island,  reports : 
The  ore-body  appears  to  be  associated  with  the 
quartzite  rocks  of  the  Siekler  series  and  consists  of 
manganite  and  possibly  some  psilomelane  which  has 
undoubtedly  been  derived  from  the  alteration  of 
rhodonite,  the  silicate  of  manganese,  which  is  strong- 
ly in  evidence  on  both  sides  of  the  ore-body.  Samples 
taken  across  the  widest  portion  of  ore  with  a  metallic 
manganese  content  of  better  than  50  per  cent,  and 
with  less  than  15  per  cent  of  silica,  Prosphorus  was 
found  to  be  present  in  amounts  generally  less  than 
.075  per  cent. 

Unfortunately,  the  owners  contented  themselves 
with  merely  stripping  the  surface,  and  while  they 
have  disclosed  a  very  attractive  outcrop  of  high  grade 
metallurgical  ore  they  had  not  during  1918  accom- 
plished any  cross-cutting  or  sinking  to  prove  the  qual- 
ity of  the  ore  depth.  This,  of  course,  is  to  be  regret- 
ted, as  in  all-  secondary  deposits  of  this  nature,  par- 
ticularh-  of  manganese,  the  deciding  factor  as  regards 
the  value  of  the  deposit  is  the  extent  to  which  oxida- 
tion of  the  original  mineral  has  taken  place.  That  the 
owners  realize  the  importance  of  this  is  indicated  by 
the  fact  that  they  are  now  engaged  in  removing  por- 
tions of  the  outcrop  to  prove  the  quality  of  the  ore  for 
at  least  ten  feet  below  the  surface. 

If  the  Cowichan  deposits  are  proved  to  contain  a 
large  toniutge  of  metallurgical  ore  such  discovery 
would  be  of  considerable  importance  to  the  iron  ami 
steel  interests  of  this  country.  At  the  present  time, 
Canadian  iron  and  steel  works  are  using  something 
over  1,000  tons  monthly  of  ferro-manganese,  all  of 
which  is  imported  either  from  England  or  the  United 
States,  and  therefore  if  a  domestic  supply  of  man- 
ganese ore  can  be  assured  its  utilization  .should  be 
carefully  investigated.  The  situation  of  the  deposits 
Avith  respect  to  the  market  in  Eastern  Canada  is  un- 
fortunate, and  it  is  a  matter  of  doubt  Avhether  it  Avould 
.  be  advisable  to  manufacture  ferro-manganese  on  the 
coast,  or  transport  the  ore  to  Atlantic  ports  via  the 
Panama  Canal.  —  Mining  &  Engineering  Record. 
March.  1919. 
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Die  Casting  and  Their  Application  to  the  War  Program 


By  CHARLES  PACK  *  Brooklyn,  N.Y. 


This  is  ci  repriut  of  a  paper  presented  at  the  Febru- 
ary meeting  of  the  American  Institute  of  Mining-  En- 
gineers, held  in  New  York. 

Die  castings  may  be  defined  as  metal  eastings  made 
by  forcing  molten  metal,  under  pressure,  into  a  me- 
tailie  mold  or  die.  It  is  necessary  to  keep  this  defini- 
tion in  mind  to  avoid  confusing  this  process  with 
other  permanent-mold  casting  processes.  The  funda- 
mental principles  of  the  process  have  been  known 
and  practised  many  years.  The  simplest  application 
is  embodied  in  the  modern  linotype  machine,  in  which 
molten  metal  (^usually  tin-lead  alloy)  is  forced  under 
pressure  into  a  metallic  mold.  The  pressure  is  de- 
rived from  a  piston  and  cylinder  immersed  in  the 
molten  metal.  Progress  in  the  art  of  die  casting  may 
conveniently  be  divided  into  three  groups:  Machine 
for  imparting  pressure  to  the  metal  material  fot  the 
die  or  mold,  casting  alloys. 

Casting  Machines. 

The  problem  of  delivering  molten  metal  under  pres- 
sure into  a  die  is  comparatively  simple,  when  dealing 
with  low-fusing-point  alloys,  as  the  alloys  of  lead 
and  tin,  but  it  is  nfueh  more  complicated  when  dealing 
with  metals  of  higher  fusing  points,  such  as  the  al- 
loys of  lead  and  tin,  but  it  is  mueh  more  complicated 
when  dealing  with  metal  of  higher  fusing  points, 
sueh  as  the  alloys  of  zinc,  aluminum,  and  copper.  Al- 
though the  art  of  die  casting  is  comparatively  new 
and,  to  a  large  extent,  unknown,  the  records  of  the 
patent  office  are  replete  with  patents  on  the  subject. 

Fig.  1  shows  an  Underwood  machine  patented  in 
1902;  this  is  probably  one  of  the  first  machines  dft' 
sign»<l  for  the  production  of  commercial  die  cast- 
ings. The  relation  of  this  machine  to  the  linotype 
easting  machine  is  clearly  apparent.  A  cylinder  and 
piston  are  immer.sed  in  the  molten  metal  so  the  ap- 
plication of  power  to  this  piston  forces  the  molten 
metal,  under  pre.ssure,  into  the  mold  or  die.  The  Doeh- 
ler  machine,  Fig.  2.  patented  in  1907,  is  based  on  the 
same  principles.    This  machine  is  used  to  a  large  ex- 


•Chief  chemist,  Doclilcr  Die  Casting  Co. 


tent  at  the  i^resent  time,  throughout  the  United  States, 
for  the  production  of  zinc,  tin,  and  lead  alloy  die 
castings. 

In  the  machine  shown  in  Fig.  3,  patented  by  Doeh- 
ler  in  1910,  compressed  air  is  used  for  forcing  the 
metal  into  the  die.  In  Fig.  4  is  .shown  another  of  this 
type  of  machine.  Here  compressed  air  is  applied  to 
the  surface  of  the  molten  metal  to  force  it  into  the 
die. 

In  a  machine  patented  by  Chandler  in  1914,  shown 
in  Fig.  5,  the  principle  of  the  internal-combustion 
engine  is  applied  for  exerting  pressure  on  the  molten 
metal.  A  charge  of  gasoline  vapor  and  air  is  injected 
into  th«  melting  chamber,  tjjhe    explosion  of  which 


Fio.  1. — Undekwood  die-casting  machine. 


Fig.  2. — Kably  type  of  Doeulbr  machine. 

forces  the  metal  into  the  die.  The  writer  has  never 
heard  of  this  machine  being  used  on  a  commercial 
basis,  but  it  is  mentioned  to  show  the  various  means 
suggested  for  forcing  molten  metal  into  a  die. 
Methods  Used  to  Avoid  Blow-Holee. 
The  fact  that  die  castings  are  made  under  pres- 
sure Avould  suggest,  on  first  thought,  dense  and  homo- 
geneous castings;  this  impression,  however,  is  not  in 
accord  with  actual  practice.  On  fracture,  the  pres- 
sure die  casting  will  be  found  to  consist  of  a  dense 
closely  grained  outer  stratum  and  a  porous  inner  stra- 
tum and  a  porous  inner  stratum.  Blow-holes  of  vary- 
ing size  may  be  expected  in  the  centre  of  the  die  cast- 
ing, particularly  through  heavy  sections.  Many  ma- 
chines have  been  designed  with  the  primary  object 
of  overcoming  this  difficulty  and  producing  solid  die 
castings. 

Fig.  6  shoAvs  an  air  operated  die-casting  machine 
with  the  die  inclosed  in  a  vacuum  chamber.  The  in- 
ventor evidently  assumed  that  the  only  cause  for 
blow-holes  in  the  easting  was  the  presence  of  air  in 
the  d-ie.  In  Fig.  7  is  shown  another  die-casting  ma- 
chine in  which  the  vacuum  principle  is  applied;  here 
the  vacuum  is  applied  directly  to  the  die. 

The  production  of  die  castings  free  from  I'low- 
holes  has  been  the  most  serious  problem  confronting 
die-casting  manufacturers.     At  various  times  it  has 
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been  stated  that  processes  capable  of  producing  solid 
and  homogeneous  die  castings  have  been  developed. 
If  all  blow-holes  in  die  castings  were  caused  by  air 
coming  in  contact  with  metal,  the  vacuum  process 
would  deserve  consideration.  That  the  presence  of 
blowholes  in  some  die  castings  are  due  to  other  and 
more  serious  causes,  the  writer  will  endeavor  to  prove. 

Tn  Fig.  8  is  shown  a  cross-section  of  a  casting  that 
ca)i  be  gated  at  A  or  B ;  in  the  best  foundry  practice 
the  gate  A  would  probably  be  used.  The  first  metal 
that  goes  into  the  die  will  chill  around  the  inner 
walls  and  take  the  form  shown  in  the  shaded  portion. 
The  gate  may  then  become  chilled  before  the  inner 
portion  has  been  filled;  this  will  cause  blowholes  that 
no  vacuum  will  eliminate.  A  similar  effect  will  be 
produced  if  the  metal  was  too  cold  at  the  time  of 
casting.  The  writer  has  produced  castings  having 
only  an  outer  shell,  similar  to  that  shown  in  Fig.  8, 
by  limiting  the  amount  of  metal  injected  into  the  die 
to  a  quantity  less  than  that  required  to  make  the  cast- 
ing. A  similar  result  may  be  obtained  bv  running  the 
metal  so  cold  that  it  will  chill  the  thinner  sections 
of  tho  casting  before  the  heavier  sections  are  com- 
pletely filled.  Lack  of  pressure  will  produce  the  same 
result. 


Fl(i.  3.  — -UOEIILEU  COMPHKSSKD-AIR  MACHINE. 


Blow-holes  in  die  castings  may  also  be  caused  by 
the  phenomenon  that  we  sometimes  call  "piping." 
Makers  of  rolling-mill  ingots  have  often  been  con- 
fronted with  this  problem.  In  Fig.  9  is  .shown  cross- 
section  of  another  casting  gated  at  A.  The  metal 
flowing  into  the  die  at  A  will  fill  the  entire  mold 
cavity,  assuming  all  casting  conditions  to  be  ideal, 
but  the  metal  in  the  thin  section  ad.ioining  A  will 
chill  before  the  heavier  section  so  that,  the  chilling 
being  from  the  outside,  a  shrinkage  hole  will  be  left 
in  the  centre.  Here  again  no  advantage  can  be  gained 
by  the  use  of  the  vacuum  system. 


Dies. 

In  the  manufacture  of  die  castings  from  zinc,  tin, 
and  lead  alloys,  dies  made  from  low-carbon  machine 
steel  last  almost  indefinitely  and  answer  every  pur- 
pose.   In  the  first  attempts    to  die-cast  aluminum, 
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Fig.  4.— Another  type  of  compressed-air  machi.ve. 


the  problem  of  obtaining  a  suitable  die  material  pre- 
sented serious  difficulties,  which  were  described  by 
the  writer  in  a  paper  read  before  the  American  In- 
stitute of  Metals  in  1915.  This  problem,  however, 
has  been  solved  by  the  use  of  various  alloy  steels  so 
that  the  die  casting  of  aluminum  and  its  alloys  con- 
stitutes the  greater  part  of  the  die-casting  industry 
of  to-day.  The  proper  gating  and  venting  of  these 
dies  are  problems  that  arise  daily  and  on  the  solu- 
tion of  these  problems  depends  the  success  or  failure 
of  the  process. 

Alloys. 

In  a  paper  read  before  the  American  Institute  of 
Metals  in  1914.  the  writer  described  the  various  types 
of  zinc,  tin.  and  lead  alloys  used  in  the  die-casting 
process.  The  application  of  these  alloys  and  their 
limitations  were  also  pointed  out.  At  that  time  the 
die  casting  of  aluminum  and  its  alloys  was  barely 
beyond  the  experimental  stage.  During  the  past  4 
years,  the  most  important  advance  in  the  art  of  die 
casting  has  been  made  in  the  perfection  of  the  process 
for  die-casting,  aluminum  and  its  alloys.  The  import- 
ance of  this  ohievemetn  as  an  aid  to  winning  the  war  is 
demonstrated  by  the  fact  that  at  least  95  per  cent 
of  the  die-cast  parts  used  directly  or  indirectly  as 
materials  of  war  were  made  from  an  aluminum-base 
alloy.  Of  these  castings,  only  a  very  small  peTcent- 
age  could  have  been  produced  successfully  in  1914. 
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Fig.  5.— Chandler  die-casting  machine. 

Ill  vest  igatious  of  the  easting  properties  of  metals 
and  alloys  in  the  past  have  been  generally  limited  to 
sand  eastings;  few  data  are  available  as  to  the  east- 
ing properties  of  metals  or  alloys  in  metallic  molds. 
Just  what  constitutes  a  good  die-casting  alloy  is  a 
a  subject  of  unusual  interest.  A  few  of  the  important 
requirements,  outside  of  the  usual  physical  proper- 
ties demanded  of  alloys,  are : 


Melting-  Point. — The  successful  die-easting  machine 
in  every  instance  is  constructed  of  iron,  in  one  form 
or  another.  The  melting  point  of  the  alloy  must  be 
such  that  it  will  melt  readily  in  an  iron  pot. 

Solvent  Action. — The  solvent  action  of  the  alloy 
on  iron  must  not  be  too  great.  Molten  aluminum  dis- 
solves iron  very  rapidly  and  analyses  of  aluminum 
die  castings  on  the  market  will  show  an  iron  content 
of  from  1  to  3  per  cent,  due  to  the  solvent  action. 
Fortunately,  there  is  no  serious  objection  to  the  pres- 
ence of  iron  in  aluminum  casting  alloys.  Should  the 
aluminum  absorb  much  above  3  per  cent  iron,  the 
melting  point  becomes  too  high,  and  the  alloy  becomes 
viscous  and  unsuitable  for  making  castings. 

Elongation. — The  elongation  or  ,to  use  a  simpler 
term,  the  stretch  of  the  metal  is  of  vital  importance 
in  determining  the  die-easting  properties  of  an  alloy. 


MINK  WITH  nil;  k.m  losed  in  vacuum  cuambeii. 


Fio.  7.— Die-casting  machine  with  vacuum  applied  directly  to  die. 

Not  only  is  it  desirable  to  knoAV  the  elongation  of  the 
alloy  when  cold,  but  it  is  of  greater  importance  to  de- 
termine the  elongation  at  various  temperatures  rang- 
ing from  the  melting  point  of  the  alloy  down  to  nor- 
mal temperature.  The  reason  for  this  becomes  ap- 
parent when  the  physical  phenomena  of  the  die-cast- 
ing process  are  considered.  Let  us  assume  that  a  ring 
12  in.  (30.48  cm.)  in  diameter  is  to  be  die-east  in  a 
metallic  mold  around  a  metallic  core.  As  the  molten 
metal  strikes  the  mold  it  solidifies.  Here  a  change 
of  state  occurs  that  is  accompanied  by  a  reduction 
in  volume,  commonly  termed  shrinkage.  Unlike  a 
sand  core,  the  metallic  core  is  not  compressible  and 
retains  its  original  size  and  form  so  that  the  shrink- 
age of  the  metal  is  converted  into  a  stretching  action 
on  the  solidified  casting.  If  the  elongation  of  the 
alloy  at  that  temperature  is  not  high  enough  to  with- 
stand this  stress  the  casting  will  crack.  In  the  usual 
die-casting  practice  it  is  not  practical  to  remove  the 
casting  from  the  die  at  the  solidification  temperature 
of  the  alloy.  For  example,  the  solidification  tem- 
perature of  the  aluminum-copper  alloys  used  in  the 
die-casting  process  is  approximately  1150°  F.  (621° 
C).  It  has  not  been  found  practical  to  run  the  cast- 
ing dies  above  a  temperature  of  .'S00°  F.  (260°  C), 
which  means  that  the  castings  are  withdrawn  from 
the  dies  at  that  temperature.  It  follows  that  the  cast- 
ing is  subjected  to  another  stretching  stress  after  the 
casting  has  solidified  and  that  is  due  to  the  contraction 
in  vohiTiie  that  must  occur  when  a  casting  is  cooled 
from  a  temperature  of  1150°  F.  to  500°  F. 
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The  writer  has  been  unable  to  find  any  reliable 
method  for  determining  the  elongation  of  alloys  at 
various  temperatures.  Many  methods  have  been  sug- 
gested, but  they  have  proved  of  doubtful  value.  The 
simplest  way  is  to  use  the  old  "  try-and-see "  method. 
To  test  the  alloy,  a  casting  is  made  in  a  die  having  a 
coini)aratively  large  core  and  thin  wall.  If  the  alloy 
can  stand  the  casting  stress,  a  perfect  casting  will 
be  obtaiiuMl,  otherwise  the  casting  will  .show  bad 
cracks.  Only  a  comparative  result  is  obtained,  but 
for  everyday  control  it  answers  the  purpose.  How- 
ever, a  simple  and  reliable  method  for  determining 
quantitatively  the   elongation  of   metals  and  alloys 


Fia.  8. — Cross-section  of  casting  wth  two  oATI^'^•.   'ons.. 

at  various  temperatures  would  prove  of  enormous 
value  to  all  metallurgists  engaged  in  the  various 
phases  of  metal-casting  research. 

It  is  interesting  to  note  that  the  elongation  of  a 
metal  or  alloy  at  normal  temperatures  is  no  indica- 
tion as  to  the  properties  of  that  metal  or  alloy  at 
higher  temperatures.  The  writer  has  found  many 
cases  where  an  alloy  showing  little  or  no  elongation 
at  normal  temperatures  shows  a  high  elongation  at 
higher  temperatures.  The  alloys  of  aluminum  and 
copper  may  serve  to  illustrate  this  point.  It  is  well 
known  that  the  addition  of  copper  to  aluminum  re- 
duces the  elongation  of  the  aluminum  alloy.  An  alu- 
minum alloy  containing  12  per  cent  copper  will  show 
less  elongation  than  an  alloy  containing  only  6  per 
cent  copper  when  tested  at  normal  temperatures. 
Nevertheless,  the  12  per  cent  copper  alloy  has  a 
greater  elongation  at  higher  temperatures  than  the  6 
per  cent  alloy,  and  consequently  the  12  per  cent  al- 
loy is  better  able  to  withstand  the  casting  stresses 
to  which  it  is  subjected  in  the  die-casting  process. 

In  the  early  days  of  the  die-casting  industry,  al- 
loys were  compounded  indiscriminately  and  little  or 
no  consideration  was  given  to  the  metallurgical  prin- 
ciples involved.  The  manufacturer  in  many  instances 
knew  much  more  about  machinery  than  about  metals. 
The  result  was  that  there  were  put  on  the  market  die 
castings  made  from  alloys  that  deteriorated  rapidly 
and  created  a  prejudice  among  engineers  against 
the  use  of  these  castings.  That  this  prejudice  was  in 
part  justified  must  be  admitted;  nevertheless,  the 
modern  die-casting  plant  is  equipped  with  physical 
and  chemical  testing  laboratories  and  the  die-casting 
])ractice  of  to-day  bears  no  relation  to  that  of  5  years 
ago. 

Die  Castings  Made  for  War  Purposes. 

Die  castings  have  had  their  most  severe  test  during 
the  past  2  years,  during  which  time  most  of  the  die 
castings  manufactured  were  used  directly,  or  indi- 
rectly, in  the  Government's  war  program.    Here  is  a 


YiG,  9.— Die  casth^o  containing  shrinkage  hole. 

partial  li.st  of  the  application  of  die  castings  for  this 
purpose. 

Gas  masks,  breather  tubes  and  other  metal  part.>H. 

Lewis  machine  guns,  100  die-cast  parts  to  every 
gun.  . 

Browning  machine  guns,  four  of  the  most  vital 
parts. 

Naval  and  army  binoculars,  the  entire  housing. 

Army  trucks,  tank.s,  and  airplanes  die-cast  parts 
include  parts  of  ignition  system,  carburetor,  gasoline- 
regulating  devices,  steering-wheel  accessories,  ball- 
bearing cages,  bearings,  speed  indicators,  etc. 

Pistol,  complete  signal  pistol. 

Submersible  bombs,  some  designs  contained  as  many 
as  10  die-cast  parts.  Hand  and  rifle  grenades,  every 
grenade  manufactured  in  this  country  contained  one 
or  more  die  castings. 

Trench  mortar  shells,  plugs  die  cast. 

Airplane  drop  bombs,  one  or  more  die-cast  parts. 

Surgical  instruments,  including  hair  clippers,  res- 
piratory devices,  etc. 

In  many  in.stances,  die-cast  parts  were  used  where 
the  failure  of  the  part  would  result  in  serious  loss  of 
life.  The  fact  that  not  one  failure  of  a  die  casting 
has  been  reported  must  continue  to  be  a  source  of 
deep  satisfaction  to  the  modern  die-casting  manufac- 
turer. 


THE  CANADIAN  VICKERS  COMPANY  LAUNCH 
ANOTHER  GOVERNMENT  STEAMER. 

The  steel  cargo  steamer  "Canadian  Seigneur. 
8,400  ton  deadweight,  was  successfully  launched  on 
the  7th  instant  from  the  Vickers'  yards.  Owing  to 
the  rapidity  Avith  which  ships  are  being  discharged 
from  the  construction  berths  at  this  plant  the  for- 
mality of  an  official  ceremony  was  dispensed  with. 
The  "Canadian  Seigneur"'  is  the  fourth  vessel  of 
the  Canadian  Government  cargo  ship  programme  to 
be  launched  from  these  works,  and  her  dimensions 
are  as  follows  : — 

Deadweight  carrying  capacity  (approximately) — 
8,400  tons. 

Length  (B.P.)— 400  feel. 

Breadth,  moulded — 52  feet. 

Depth,  moulded — 31  feet. 

I.  H.- P.— 3,000. 

Speed — 11%  knots. 

The  SS.  "Canadian  Ranger,'"  which  was  launched 
by  Mrs.  F.  Orr-Lewis,  seventeen  days  ago,  was  at  this 
time  lying  completed  in  the  fitting-out  basin,  and  it 
had  been  arranged  for  her  to  go  up  the  harbour  in  a 
few  days  to  receive  her  first  cargo.  The  7,ri00  ton 
deadweight  cargo«steamer  "Samnanger, "  which  was 
built  in  these  yards  last  year  has  returned  to  port  af- 
ter making  four  voyages  to  Australia.  This  vessel 
was  built  to  the  order  of  Norwegian  owners,  but  was 
handed  over  to  Messrs.  Furness.  Withy  &  Co.,  who 
are  still  operating  her. 
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Prevention  of  Columnar  Crystallization  by  Rotation 

During  Solidification 

iiy  llEXKY  M.  HOWE*,  and  E.  C.  GROESBECK.t 
Bedford  liilla,  N.Y. 


Tliis  is  a  rt.'])riiit  of  a  [)ai)or  ])ro.soiited  at  the  Febru- 
ai-y  meetin<r  of  the  Amorieau  Institute  of  Mining-  En- 
j^ineers,  iieUl  in  New  York. 

(A  Contribution  from  (ireeii  I't'ace  Laboratory.) 

That  the  quiescence  of  a  li(iui(l  while  it  is  solidify- 
lUiX  shouhl  favor  the  formation  of  columnar  crys- 
tals, normal  of  the  cooling  surface,  is  seen  readily  on 
consideriiifj  the  mechanism  of  solidification. 

First,  each  particle  of  any  composite  liquid,  whe- 
ther it  be  an  aqueous  solution  or  a  molten  metal,  in 
soIidifyin<r  splits  up  into  two  parts,  different  in  com- 
position aiul  hence  in  fusibility.  One  part  is  infus- 
ible at  the  existing  temperature,  and  hence  solidifies, 
and  in  preneral  attaches  itself  to  the  inclosing  walls  of 
metal  M-hich  have  already  solidified  A,  Fig.  1.  The 
other  part  is  fusible  at  the  existing  temperature,  and 
hence  remains  molten.  Li  tlie  case  of  carbon  steel, 
tlie  part  of  each  drop  which  actually  solidifies  is 
poorer  in  carbon  than  the  drop  itself  was  before  it 
began  to  solidify,  aiul  this  impoverishment  of  the 
solidifying  half-drop  enriciies  tiie  other  half-drop  in 
carbon,  and  thus  makes  it  unfrcezable  at  the  existing 
temperature. 


•i'hairman.  Engineering  Division,    National  Re- 
M'arch  Council  and  Bureau  of  Standards. 
'  Bureau  of  Standards. 


the  Filling  Between  Adjoining  Columnar 
Crystals. 

By  this  mechanism  there  arises  during  solidification 
a  "littoral"  or  shore  layer  of  liquid  B,  Fig.  1,  bath- 
ing the  already  solidified  walls,  and  more  fusible  than 
either  those  walls  or  .the  great  remaining  central  mass 
of  liquid  or  "deep  sea"  C,  from  which  it  separates 
them.  It  is  essential  that  we  grasp  clearly  this  con- 
ception of  a  fusible  littoral  molten  layer  coating  the 
already  solidified  walls  and  separating  them  from  the 
deep  sea. 

Meanwhile  heat  is  flowing  rapidly  outward 
through  these  walls,  its  escape  cooling  them,  so  that 
if  any  given  particle  of  the  deep  sea  metal  could  get 
past  tliis  littoral  layer  and  come  into  contact  with 
the  solid  walls,  it  would  in  turn  solidify,  and  like  its 
predecessors  would  split  up  in  solidifying  into  a  less 
fusible  half-drop  which  woiild  attach  itself  to  tho.se 
walls  and  a  more  fusible  one  which  would  remain 
molten.  Thus  Ave  see  that  solidification  can  be  con- 
tinued only  by  some  process  of  diffusion  or  convec- 
tion, which  will  bring  the  freezable,  because  less  fus- 
il)ic,  deep  sea  metal  past  this  fusible  envelope  which 
coats  the  solid  walls,  and  into  contact  with  them. 

And  this  brings  us  to  the  columnar  mode  of  crys- 
tallizing. Any  projectioii,  such  as  D,  from  the  face 
of  the  walls  will  be  reached  earlier  than  the  adjoin- 
ing smooth  unprojecting  parts  by  the  freezable  deep 
sea  ])articles.  Further,  each  such  projection  in- 
creases its  advantage  over  the  neighboring  smooth 
faces  with  every  fresh  addition  to  its  tip.  Moreover. 

this  increment  of  advantage  is  continuous,  ami  in- 
deed continuously  self-exaggerating.  (Jrowth  at  the 
tips  of  these  jirojections  in  itself  is  the  columnar 
growth. 

This  sketch  of  the  growth  has  been  somewhat  sim- 
plified by  dwelling  on  convection  as  leading  freez- 
able droplets  past  the  fusilile  and  nnfreezable  littoral 


Littoral  Fusible 
Layer  of  Liquid 


Fig.  1.  — Mcclumi.sm  oi  Sniidification. 
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layer  of  tlic  iiioltcii  mass.  But  what  we  have  sketched 
as  true  of  convection  should  be  true  of  diffusion, 
which  is  probably  more  effective  than  convection  in 
feeding  the  tips  of  the  protruding  crystals. 

Having  come  thus  far,  we  take  the  next  step  of  re- 
cognizing that  agitation,  in  that  it  tends  to  bring 
fresh  freezable  metal  from  the  deep  sea  to  the  sides 
also  of  the  growing  crystals,  thus  diminishes  the  ad- 
vantage winch  the  tips  have  over  the  sides, 
and  thus  diminishes  the  columnarity  of  the 
growth.  In  particular,  if  we  can  keep  the  molten 
metal  constantly  sweeping  past  our  supposed  projec- 
tions, it  will  in  the  first  place  sweep  away  the  fusible 
littoral  layer,  and  in  the  second  place  bring  fresh 
freezable  deep  sea  metal  to  the  sides  as  well  as  to 
the  ends  of  the  columns. 

The  harmfulne.ss  of  the  columnar  .structure,  especi- 
ally if  the  columns  themselves  are  coarse,  is  seen  by 
considering  a  later  stage  of  this  growth,  as  sketched 
in  Fig.  2.  In  the  case  of  steel  ingots,  the  splitting  up 
which  accompanied  the  solidification  of  each  droplet 
rejects  not  only  carbon,  but  also  phosphorus  into  the 
littoral  layer.  If  the  parts  of  this  which  wash  the 
sides  of  the  columns  are  well  landlocked,  as  in  Fig.  2, 
this  local  concentration  of  the  littoral  layer  in  these 
elements  will  continue,  and  will  progressively  exag- 
gerate itself  as  solidification  progresses,  leading  at 
least  to  a  marked  local  enrichment  or  segregation  of 
these  and  other  elements  in  the  part  midway  be- 
tAvecn  each  pair  of  neighboring  crystals.    This  is  very 


Fig.  3. — Upper  Surface  of  Rotated  Ingot,  Showing 
Strong  Spiral  Markings.    X  1- 

harmful,  because  this  segregate  forms  a  brittle  link 
in  the  chain,  where  rupture  may  occur  under  a  shock 
which  would  fail  to  break  the  metal  if  it  were  uni- 
formly distributed. 

Continuously  varying  rotation  during  solidification 
should  evidently  be  a  very  effective  way  of  keeping 
the  molten  metal  sweeping  past  the  growing  walls. 
This  was  proposed  by  Tchernoff^  before  1880,  and 
was  carried  out  by  Webb^.  Tchernoff  pointed  out 
that  the  rate  of  rotation  for  this  purpose  should  be 


^  D.  K.  Tchernoff :  Striicture  des  Lingots  Coules  en 
Acier.    Rev.  Fniverselle  (1880)  (2)  7,  154. 
=Jul.  Iron  and  Steel  Inst.  (No.  2,  1862),  522. 


as  great  as  po.ssible  at  first,  and    that  its  direction 
should  be  changed  rji7)idly  anfl  violently. 
Discussion  on  the  Manufacture  of  SoUd  Steel  Caat- 

inga. 

Webb-  cast  locomotive  driving  wheels  thus,  feed 
ing  the  mold  in  the  centre,  while  rotating  it  slowly 
at  first,  accelerating  the  rotation  to  about  40  to  50 
revolutions  per  minute  when  the  mold  was  filled,  and 
then  reducing  the  speed  gradually.  These  two  in- 
ventors almost  certainly  intended  to  prevent  colum- 
nar crystallization  by  this  means,  though  the  mechan- 
ism of  solidification  was  not  known  then.  Our  ex- 
periments carry  out  their  forgotten  and  re-invented 
process. 

In  order  to  cause  the  continuous  variation  of  rate 
of  rotation,  we  set  the  ves.sel  in  which  solidification 
is  to  occur  on  the  horizontal  disk  of  a  common  pol- 
ishing machine,  .such  as  is  used  for  preparing  sec- 
tions for  microscopic  examination.  By  holding  the 
belt  which  drives  this  disk  in  the  hands  one  can  read- 
ily bring  about  a  very  rapid  and  continuous  varia- 
tion in  the  rate  of  rotation,  by  starting  the  rotation 
slowly  to  the  right,  clockwise,  bringing  it  rapidly  to 


Fig.  4. — Stationary  Ingot.  X  1- 
Fig.  5.— Rotated  Ingot.    X  1-    About  half  of  the 
Etched  Vertical  Section  of  Each  Ingot  is  Shown 
Here. 

a  maximum  and  again  retarding  it  and  replacing  it 
with  eontra-clockwi.se  rotation.  In  order  to  show 
clearly  the  effects  of  this  rotation,  two  like  lots  of  the 
liquid  or  molten  mass  in  each  experiment  were  poured 
in  immediate  succession  and  in  like  manner  into  two 
like  vessels,  one  of  which  was  allowed  to  cool  undis- 
turbed Avhile  the  other  was  rotated  as  just  described. 
For  brevitv  this  method  may  he  referred  to  as  sim- 
ply "rotation,"  which  in  every  case  varied  continu- 
ously. 

Experimental  Results.  —  A  strong  hot  solution  of 
ammonia  alum  gave  very  much  coarser  crystals  with 
nuiescent  solidification  than  with  rotating  solidifica- 
tion. Like  results  were  reached  with  commercial 
zinc. 

In  order  to  introduce  still  greater  differentiation 
dnrinjT  solidifving,  we  next  tried  a  mixture  of  zinc 
y  ith  about  5  per  cent  of  tvne  metal,  under  the  follow- 
insr  conditions.  The  metal  was  melted  in  clay  cru- 
cible under  charcoal,  was  thoroughly  stirred,  and 
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was  then  poured  half  into  a  stationary  iron  mold  and 
half  into  a  like  mold  standing  on  the  polishing  disk, 
and  rotating  reversingly  during  pouring  and  for  a 
long  time  after  the  upper  crust  had  solidified.  The 
conditions  were  as  follows: 

Min.  Sec. 
Poured  into  stationaiy  mold  at  .  .      0  0 
Poured  into  rotating  mold  at  . .      0  15 
The  upper  surface  of  ingot  in  the 
rotating    mold    was  completely 

frozen  over  at   6  55 

The  rotation  was  continued  till  .  .    36  35 
The  strong  spiral  markings  on  the  upper  surface 
of  the  rotating  ingot  are  seen  in  Fig.  3.  Note  how  much 
more  marked  the  columnar  crystals  are  in  the  sta- 
tionary Fig.  4,  than  in  the  rotated  one,  Fig.  5. 


Fig.  6. — Furrows  in  Walls  of  Pipe  in  Stationary 
Ingot.    X  1-6. 

In  every  case  in  wliich  the  rotation  was  continued 
for  a  long  time,  results  like  these  were  reached.  In 
one  case  in  which  the  rotation  was  stopped  soon  af- 
ter the  upper  surface  had- frozen  over,  no  very  marked 
difference  between  the  stationary  and  rotated  ingot 
appeared.  This,  we  believe,  was  because  most  of  the 
solidification  occurred  after  the  rotation  ceased. 

Fig.  6  shows  the  marked  furrows  in  the  central 
pipe,  to  the  occurrence  of  which  in  steel  one  of  us  has 
already  called  attention.* 


»H.  M.  Howe:  Tans.  (1907)  38,  3-108. 


IRON  AND  STEEL  IN  AUSTRALIA. 

Mr.  R.  G.  Ca.scy  of  MelI)onrne,  Australia,  recently 
pas.sod  through  Vancouver  on  liis  way  home  after  spend- 
ing the  past  four  years  in  England. 

Mr.  Ca.scy  is  chairman  of  the  Mount  Morgan  Gold 
-Milling  Company  of  Queensland. 

Of  interest  to  Briti.sh  Columl)ia  mining  men,  who  look 
with  strong  lioix-  fo  tlio  Province  having,  at  some  early 
dale,  a  smelter  for  iron  ore,  Mr.  Ca.sey's  statement,  that 
the  T?roken  Ilill  Proprietary  Co.,  of  Newcastle,  Ncav 
South  Wales,  who  have  a  silver  zinc  property,  also  own 
what  is  known  as  the  Iron  Knob  iu  South  Austi'alia, 
wlicre  they  jiroduco  iron  ore  which  they  haul  2,000  miles 
to  Xewcastle,  where  there  is  coal  and  deep  water,  and 
there  have  their  smelter,  which  ha.s  been  successful  from 
the  beginning,  and  they  have  shipped  iron  and  steel 
tn  Great  Britain  during  the  war.  The  official  year 
book  publi.shed  by  the  commonwealth  of  Australia,  gives 
some  interesting  figures  in  this  connection. 


OF  INTEREST  TO  THE  PACIFIC  COAST. 

U.S.  Shipping  Board  Begins  Disposing  of  War 
Emergency  Fleet. 

Fifteen  wooden  steamships  were  sold  to  the  Naci- 
rema  Steamship  Company  of  New  York  for  $650,000 
each  on  April  17.  This  is  an  average  of  $145  per  dead- 
weight ton,  and  marks_  the  beginning  of  the  sale  of  the 
war-built  merchant  fleet. 

Five  of  the  fifteen  vessels  will  be  operated  out  of 
New  York,  five  out  of  Havana  and  five  out  of  New  Or- 
leans. The  entire  fleet  will  be  operated  by  the  Brooks 
Steamship  Company  of  New  York  in  the  Transatlantic 
trade.  Negotiations  have  been  started  by  the  purchas- 
ers of  these  vessels  for  the  purchase  of  fifteen  more  of 
the  same  type. 

Underwriters  evidently  regard  this  type  of  vessel  as 
a  good  risk,  as  the  Nacirema  Company  have  obtained  in- 
surance ranging  from  1%  to  3^^  per  cent.  The  original 
i'lsuranee  rate  ranged  from  5  to  7  per  cent. 

The  latest  shipping  board  figures  show  115  wooden 
ships  in  service.  703  vessels  of  this  type  were  originally 
contracted  for,  but  214  of  the  contracts  were  cancelled 
after  the  armistice. 

An  expenditure  of  approximately  $165  a  ton  is  called 
for  on  contracts  for  wooden  ships,  which  were  let  up  to 
August  31,  1918.  This  is  according  to  the  shipping 
board's  second  annual  report.  By  this,  the  sale  of 
April  17  indicates  a  loss  of  $20  a  ton  from  the  cost  pro- 
duction during  the  war,  a  total  on  the  67,000  tons  sold 
at  $1,840,000.  Chairman  Hurley  has  stated  that  a  con- 
siderable writing  off  would  be  necessary  in  sale  or  opera- 
tion because  of  the  increased  cost  of  material  and  labor 
during  the  war. 


BRITISH  COLUMBIA  FREIGHT  RATE  ON  PAR 
WITH  UNITED  STATES. 

The  United  States  shipping  board  rates  of  $12.00  and 
$14.00  have  at  last  been  accepted  by  the  Vancouver 
shipping  firms. 

When  the  sudden  drop  from  $30  to  $12  was  first 
announced  local  interest  and  independents  attempted  to 
l)ring  about  a  more  gradual  decline,  h\it  were  prevented 
by  the  law  of  supply  and  demand  which  has  dictated  the 
price  of  space  on  the  boats. 

On  several  Japanese  liners  there  is  subsidized  space 
cjuoted  lower  than  the  shipping  board  rates  and  unsub- 
sidized  space  has  been  offered  as  low  as  $10.  Even  at 
this  some  are  holding  back  their  goods  in  the  hope  that 
still  lower  rates  may  be  obtained. 

WhcTi  rates  were  on  the  war  basis  of  $100  per  ton, 
the  .Japanese  Government  subsidized  space  on  certain 
steamship  lines  for  salt  herring  and  all  Japanese  steam- 
ers had  a  subsidized  rate  for  foodstuffs  such  as  salt 
lierring  and  salt  salmon.  The  result  was  that  many 
tbousaTids  of  tons  of  salt  herring  were  shipped  last  year 
from  British  Columbia  to  the  Orient  as  herring  is  con- 
sidered an  especial  delicacy  in  Japan. 


SURPLUS  METALS  TO  BE  THROWN  ON  U.S. 
MARKET. 

At  a  meeting  held  at  Washington,  D.C.,  between  the 
officials  of  the  Director  of  Sales  Office,  re]->resentatives 
of  the  lead  and  copper  industries  and  of  the  Geological 
Survey  it  was  decided  to  throw  upon  the  market  sur- 
plus stock  of  copper,  brass  and  lead  held  by  the  War 
De))artment.  This  will  be  done  gradually,  however,  in 
order  that  the  prices  may  not  be  affected.  Details  arc 
to  bo,  worked  out  later  with  a  full  representation  of  the 
producers  concerned. 
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Electric  Smelting  of  Iron  Ores  in  British  Columbia 


\',y  ALFRED  STANSFJELD. 


I'.ritisli  ( 'oliimliiji   I  )('|);irttiH'iit  dI"  Mines,  Itiillctiii  No. 
2, 


(Colli  iimcd  I'roiii  April 
AI'l'ENDIX  VII 


l)cr.) 


Type  of  Furnace  to  Use  for  Electric  Smelting. 

Tlic  riiniaccs  tli;it  have  been  in  coiniiiercial  use 
or  tliat  seeiri  siiitahlo  for  the  oloctric'  sinoltiiig  of  iron 
ores,  are : — 

(1)  — The  Electric-Metals  furnace  used  in  Sweden; 

(2)  — The  Ilelfenstein  fnrnace  tried  in  Sweden; 

(3)  — The  N'oble  Electric  Steel  (company's  furnace 
used  at  Heroult,  California;  and 

(4)  — The  3-i)hase  open-pit  fnrnace  nsed  for  ferro- 
alloys. 

The  simplest  of  these  is  No.  4,  the  open-pit  fur- 
nace. This  furnace  lias  no  roof  or  cover,  and  has 
three  electrodes,  which  are  supported  from  above  and 
are  surrounded  with  the  material  to  be  smelted.  The 
main  objection  to  this  furnace  is  that  heat  and  j;ases 
escape  from  the  furnace  and  are  lost,  besides  creat- 
ing a  nuisance.  As  far  as  T  am  aware,  this  furnace 
has  not  been  used  commercially  for  smelting  iron 
ores.  Nos.  2  and  3  are  like  No.  4,  exce7)t  that  the  top 
of  the  furnace  is  clo.sed  in,  thus  lessening  the  loss  of 
heat  and  enabling  the  gases  to  be  drawn  away 
through  flues  and  used  elsewhere  for  heating.  Both 
these  furnaces  have  been  used  on  a  commercial  scale, 
but  full  particulars  of  their  operation  are  not  avail- 
able. No.  1  is  more  elaborate  thati  the  others,  and  re- 
sembles an  iron  blast-furnace  with  an  enlarged  hearth. 
In  this  type,  not  only  is  the  furnace  closed  to  retain 
the  heat  and  the  gas  from  the  smelting  charge,  but 
the  ga.ses  are  made  to  pass  up  a  shaft,  so  as  to  heat 
and  reduce  the  iron  ore;  being,  indeed,  returned  again 
to  the  furnace  for  this  purpose  after  escaping  at  the 
to|).  This  furnace  has  been  in  successful  commercial 
use  for  a  number  of  years  in  Sweden,  and  some  are 
now  being  built  in  other  countries. 

In  this  Appendix  I  give  references  to  a  number 
of  descriptions  of  these  furnaces,  and  compare  the 
available  data  with  regard  to  their  operation. 

I. — Electro-Metals  Furnace. 

An  illustrated  account  of  the  furnace  and  plant  at 
Trollliattaii,  entitled  "Recent  Progress  in  Electrical 
Iron-smelting  in  Sweden,"  is  given  by  T.  D.  Robert- 
son in  Amer.  Electrochem.  Soc,  1911,  Vol.  XX,  page 
375.  Full  illustrated  reports  of  the  work  at  Troll- 
hattan  by  J.  A.  Leffler,  E.  Odelberg,  and  E.  Nystrom 
are  given  in  Swedish  in  the  Jern-Kontorets  Annaler 
for  1911,  1912,  and  1913.  Translations  of  parts  of 
these  apjieared  in  Iron  and  (\)al  Trades  Review,  June 
!)th  and  16th,  and  November  10th,  1911.  and  May  2nd. 
1913,  Vol.  S6,  page  744.  Articles  entitled  "Electric 
Iron  Smelting'"  by  ,lciis  Orton-Boving  ap|)eare(l  in 
the  Canadian  Engineer.  December  ISth,  li)13.  \'('l. 
XXV.,  page  877,  and  in  Iron  Age,  May  21st.  1!)14. 
Vol.  93,  page  1269.  The  Swedish  and  other  furnaces 
for  the  electric  smelting  of  iron  ores  are  described 
in  my  book.  "The  Electric  Furnace,"  1914  edition, 
pages  174-211,  aiul  in  my  report  on  "Electrothermic 
Smelting  of  Iron  Ores  in  Sweden,"  Ottawa,  1915. 


Th(!  following  account  of  the  Swedi.sh  furnace  and 
|ii(icess  is  from  a  memorandum  l)v  J.  O.  Boving,  dat- 
ed -July,  1915:— 

"Reduction  of  Iron  Ore." 

"Tiie  methods  and  processes  for  obtaining  |iig-iroii 
li\  ele(;tric  reduction  have  mainly  been  worked  out 
and  put  to  commercial  use  in  Sweden,  but  in  a  small- 
er degree  the  United  States  of  America  and  Canada 
have  contributed  towards  the  experience  gained. 
(Experiments  have  also  been  carried  out  in  P'rance 
and  in  Switzerland,  but  no  commercial  results  have 
matured  so  far.)  The  reason  for  this  is  fairly  ob- 
vious, as  the  development  is  based  on  the  following 
carditial  conditions:  Presence  of  cheap  water-power 
and  suitable  charcoal. 

"Sweden's  iron  trade  has  been  based  on  the  pro- 
duction of  high-class  charcoal  pig  since  the  earliest 
days  of  e.stabli.shed  industry,  and  it  is  chiefly  on  ac- 
count of  the  high  quality  thus  produced  Sweden  be- 
came famous  for  these  products. 

"Before  the  new  proce.s.ses  of  making  steel  in  open- 
hearth  and  Bessemer  converters  were  known,  Sweden 
commanded  high  prices  for  her  iron,  but  prices  fell 
with  the  development  of  newer  methods,  and  Sweden 
had  to  seek  other  ways  in  order  to  cheapen  the  cost 
of  production  and  at  the  same  time  maintain  the 
([uality.  Such  means  were  found  in  the  electric-re- 
duction furnace.  Sweden  has  an  abundance  of  cheap 
water-power,  and  there  are  few  countries  in  the 
world  that  have  taken  such  beneficial  advantage  of 
it. 

"The  first  electric-reduction  furnaces  were  estab- 
lished in  1907.  Now  a  great  number  of  them  are 
working  and  giving  splendid  results,  as  will  be  seen 
below. 

"In  Russia  there  are  large  districts  where  the  con- 
ditions are  similar  to  those  in  Sweden,  and  I  am 
strongly  of  the  opinion  that  developments  could  as 
profitably  be  made  in  the  Urals,  and  maybe  also  in 
the  ('aucasus.  The  iron  industry  is  already  well  es- 
tablished in  the  Urals.  The  ore  is  good.  There  is  an 
abundance  of  water-power  which  would  be  ea.sy  to 
harness,  and  the  supply  of  wood  for  charcoal  is 
l)ractically  unlimited. 

"As  mentioned  above,  the  development  of  electric 
reducing  has  been  most  marked  during  the  last  few- 
years  in  Sweden.  At  present  some  fourteen  high  fur- 
naces are  in  operation,  and  the  total  output  repre- 
sents about  140,000  tons  of  pig-iron  per  annum.  This 
pig  is  of  the  highest  quality  that  can  be  made,  and  it 
commands,  therefore,  high  prices.  It  is  mostly  used 
in  Sweden  for  producing  high-grade  steel,  but"  a  cer- 
tain amount  is  sold  to  the  Sheffield  market. 

"There  are,  further,  many  more  installations  con- 
templated, and  it  is  safe  to  say  that  wherever  there 
is  cheap  water-power  the  old  biast-furnace  will  be  re- 
placed by  electric  producers.  Generally  speaking,  it 
liolds  good  that  wherever  1  horse-power  per  annum 
can  be  produced  cheaper  than  the  cost  of  2  tons  of 
charcoal  or  coke  (depending  upon  the  class  of  iron 
to  lie  made)  it  is  a  commercially  successful  uiulertak- 
ing  to  substitute  electric  heat  for  fuel-heat. 
^  "The  .system  of  furnace  which  is  used  throughout 
Sweden  is  that  patented  by  Electro-Metals,  Limited. 
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•'It  will  1)1"  siH'ii  llial  ihf  riu-ii;u-i'  t-uiisisls  of  t\\<i 
principal  parts — the  turiiacc-slial't  ami  the  hearth  di- 
crucible.  I'he  shaft,  wliich  is  of  .similar  tlesign  lo  an 
ordinary  blast-furnace  shaft  (but,  of  course,  \vitlH)iil 
any  hiast-tuyeres),  is  supported  independently  nn  an 
iron  framework  or  on  heavy  girders  resting  on  I  lie 
walls  of  tiie  furnace-house.  It  consists  of  a  shell  of 
steel  plates  and  is  lined  with  firebrick,  it  is  pro- 
vult'd  with  a  closed  furnace-top,  the  charging-bell  of 
which  is  raised  or  lowered  by  means  of  an  electric  mo- 
tor and  w  iiuiingdi'um.  The  hcarlh.  w  liich  is  situated 
immediately  below  the  sJiaft,  is  so  constructed  that 
when  it  is  exjjanded  by  the  heat  the  central  hole  in 
tlie  arcli  which  covers  it  fits  closely  arountl  the  neck 
of  the  shaft. 

"Tlu'  hearth  aUo  consists  of  a  strong  shell  of  steel 
|)lates  lined  with  refractory  material  and  is  covered 
by  an  arch,  the  -weight  of  which  may  be  supported 
entirely  on  the  circular  lining  of  the  hearth,  or  else 
partly  in  this  manner  and  partly  by  iron  straps  rivet- 
ed to  the  shell  of  tlie  shaft. 

"The  electrodes  are  preferably  of  circular  section 
and  provided  with  screw-joints  for  joining  up  end  to 
end.  They  pa.ss  through  the  arch  of  the  crucible  at 
a  slight  inclination  from  the  vertical.  Watei'-eooled 
stuffing-bo.\es  with  asbestos  packing  are  provided  to 
prevent  leakage  of  gas  around  tlie  electrodes.  The 
electrodes  project  into  the  hearth  through  the  free 
space  between  the  roof  and  the  charge,  which  on  de- 
scending into  the  hearth  falls  at  an  angle  from  the 
lower  eiul  of  the  shaft.  The  electric  current  is  sup- 
plied to  the  electrodes  through  bronze  contacts.  On- 
ly carbon  electrodes  have,  so  far,  been  used  owing  to 
the  high  costs  of  graphite  electrodes. 

"The  S^lectro-Metals  furnaces  are  generally  pro- 
vided with  an  arrangement  for  gas-circulation,  the 
gas  being  drawn  by  means  of  a  fan  from  a  gas  out- 
let at  the  upper  end  of  the  shaft,  and  forced  through 
a  number  of  nozzles  into  the  free  space  between  the 
roof  of  the  crucible  and  the  descending  charge.  The 
ol)ject  of  this  gas-circulatiou  is  two-fold — viz.,  to  pre- 
vent overheating  of  the  roof  of  the  crucible  and  to 
facilitate  the  reduction  process  in  the  .shaft.  As  re- 
gards the  latter  object,  it  is  evident  that  the  gas  which 
becomes  highly  heated  in  the  crucible  assists  in  con- 
veying heat  to  the  charge  in  the  shaft,  thus  extend- 
ing the  reduction  zone  and  rendering  it  more  effec- 
tive through  the  increased  volume  of  gas  passing 
through. 

"In  this  manner  the  ])ercentage  of  CO.  in  the  fur- 
nace can  be  kejjt  higher  than  if  no  gas-circulation 
were  used,  and  it  is  evident  that  this  indicates  a  re- 
duction in  the  fuel-consumiition. 

"The  furnaces  are  placed  in  the  central  bay.  On 
one  side  all  the  electrical  gear  is  placed — transform- 
ers, switches,  regulators,  etc. — aiul  this  part  is  isolat- 
ed from  the  metallurgical  part.  The  power  is  deriv- 
ed from  a  hyilro-electric  ])lant  nine  miles  and  a  half 
away,  which  power-station  belongs  to  the  company. 
The  voltage  of  the  line  is  between  12,000  volts  aiul  is 
reduced  to  low  pressure  by  transformer  and  adjust- 
ed l)y  regulators  to  between  ')0  to  100  volts,  as  re- 
(|uired. 

"Each  furnace  has  six  electrodes,  cylindrical  in 
shape,  and  arranged  to  be  u.sed  continuously  without 
wa.ste  by  using  a  screw-joint. 

"The  pouring-bay  is  fitted  with  electric  overhead 
travellers,  as  well  ;is  trolly-traid<s  for  transporting 
iron  and  slag.    The  iron  can  either  be  poured  to  piir 


or  convej-cd  in  ladles  to  the  Bessemer  and  open- 
hearth  furnaces.  Tlie  slag  is  run  into  block  moulds 
and  makes  excellent  building-stone. 

•  The  crushing-room  is  at  the  end  of  the  furnace 
building.  There  are  three  crushers  of  the  ordinary 
jaw  type.  There  is  a  railway-track  outside,  and  the 
daily  requirements  are  .supplied  in  tJie  trucks,  so 
that  there  is  no  need  for  large  storing-bins.  One  of 
the  crushers  is  fairly  large,  with  wide  enough  jaw- 
space  for  the  biggest  lumps,  and  the  ore  passes  from 
this  crusiier  to  the  smaler  ones,  and  thence  by  a 
iiucket  elevator  to  a  belt-conveyor  above  the  charg- 
ing-platform,  so  that  the  raw  material  may  be  un- 
loaded when  required.  There  is  a  small  ore-store, 
l)iit  this  only  contains  some  limited  reserve  amounts 
of  the  various  kinds  of  ores  used.  The  charcoal  is 
transported  from  the  stores  by  a  ropeway. 

"Three  different  kinds  of  pig-iron  have  been  pro- 
duced : — 

(1)  — Pig-iron  for  open-hearth  treatment. 

(2)  — Pig-iron  for  Lancashire  treatment. 

(3)  — Pig-iron  for  Bessemer  treatment. 

"The  quality  which  is  desired  from  the  open- 
hearth  pig  is  semi-spiegel  and  contains :  Si,  0.40  to  0.60 
per  cent.  Mu,  0.30  to  $.05  per  cent. ;  P,  0.011  to  $.$18 
per  cent. ;  S,  0.015  per  cent. 

"It  will  be  seen  that  it  is  more  economical  to  pro- 
duce Spiegel  iron  in  the  electric  furnace,  and  ar- 
rangements have  been  made  to  alter  the  open-hearth 
fui'iiaces  SO  as  to  use  spiegel  iron  only. 

"It  has  been  assumed  in  various  quarters  that  it 
would  probably  be  difficult  to  maintain  a  constant 
product  in  an  electric  furnace.  Experience  has  proved 
on  the  contrary,  that  a  much  more  constant  product 
is  obtained  from  the  electric  furnace  than  from  the 
old  blast-furnace.  One  reason  for  this  is  that  there 
is  such  a  large  receiver  or  collecting-basin  in  the  low- 
er part  of  the  electric  furnace  that  it  acts  as  a  regu- 
lator on  the  quality. 

"The  Lancashire  pig  required  is  quite  white,  and 
has  the  following  analysis:  Si,  0.20  to  0.30  per  cent.; 
Mil,  0.20  to  0.30  per  cent.;  P.  0.011  to  0.018  per  cent.; 
S,  0.015  to  0.020  per  cent. 

"During  the  early  operation  of  the  plant  in  ques- 
tion there  has  been  a  tendency  for  the  sulphur  to 
be  unduly  high,  but  this  was  remedied  by  making 
the  slag  more  basic  whenever  the  furnace  was  run  for 
Lancashire  pig. 

"The  analysis  of  Bessemer  i)ig  u.sed  was  as  fol- 
lows: Si,  1.00  to  1.40  per  cent.;  .Mn,  2.50  to  3.00  per 
cent.;  P,  0.015  to  0.019  per  cent.  S,  0.005  per  cent. 

"Excellent  Bes.semer  has  repeatedl.v  been  made  of 
this  pig.  The  early  attempts  were  not  good,  but  it 
was  soon  found  that  Si  and  ^In  had  to  be  increased. 
It  had  been  assumed  that  the  amount  would  be  nor- 
mal, but  apparently  the  lower  Icnipci-at  iirc  of  tlie 
electro-Bessemer  jiig  as  compared  with  ordinary  Bes- 
semer pig  from  blast-furnaces  necessitates  a  higher 
content. 

"General  experience  jioints  to  the  following  re- 
sults: It  is  cheaper  to  make  spiegel  than  grey  pig.  be- 
cause: (1)  ]\Iore  current  can  be  ])ut  through  the  fur- 
nace; (2)  the  current  consumption  is  lower  (per  ton 
of  product);  (3)  thus  the  production  is  higher;  (4) 
the  electrode  consumption  is  lower;  (5)  the  repair 
costs  are  lower. 

"It  may  further  be  stated  that  i-icli  charges  give 
lietter  (economic.)  results  than  poor  ones.  The  qualit.v 
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of  the  pig,  however,  is  not  influenced  by  the  percent- 
age of  iron  contents  of  the  ore. 

"For  some  time  past  the  gas  from  the  furnaces 
has  been  used  as  fuel  in  the  open-hearth  furnaces,  and 
it  is  estimated  that  the  value  of  the  gas  is  from  2  to 
3  shillings  (50  to  75  cents)  per  ton  of  pig-iron  pro- 
duced. 

"Finally,  regarding  the  influence  of  the  electric 
pig  on  the  finished  steel,  experience  has  shown  that 
the  change  tends  to  make  better  steel;  this  applies 
both  to  Bessemer  and  soft  and  hard  open-hearth  steels. 

"The  steel  produced  at  Hagfors  is  of  the  highest 
quality,  and  is  mainly  used  for  locomotive-boiler, 
tubes,  piano-wires,  and  high-tension  wires  generally. 

"In  Sweden,  generally,  the  electric  reduction  of 
iron  ore  is  regarded  as  revolutionizing  this  industry, 
and  preparations  are  being  made  for  constructing 
mills  of  considerable  capacity.  Recent  experience 
has  shown  that  large  electrodes  can  be  used  at  the 
same  time  as  the  current  intensity  on  the  electrodes 
is  increased.  Large  furnaces  will  therefore  be  de- 
signed, and  some  of  those  now  building  have  a  capac- 
ity of  8,000  horse-power  each. 

"The  general  experience  has  been  that  the  hand- 
ling of  the  electric-reduction  furnace  is  considerably 
simpler  than  an  ordinary  blast-furnace.  More  even 
quality  is  obtained  without  so  careful  watching.  The 
quality  can  be  changed  easily,  and  the  various  grades 
from  grey  pig  to  spiegel  can  be  obtained  by  simple 
manipulation.  Less  attention  and  less  labour  are  re- 
quired." 

During  the  present  investigation  I  have  been  in 
correspondence  with  Messrs.  Electro-Metals,  Limited, 
56  Kingsway,    London,  W.C.  2,    and  reproduce  the 
following  extracts  from  two  of  their  letters : — 
Letter  from  J.  0.  Boving,  June  28th,  1918. 

"We  have  received  your  kind  letter  of  the  5th  inst., 
with  regard  to  electric  reduction  of  iron  ore  in  Can- 
ada. It  was  exceedingly  pleasant  reading  to  the 
writer  personally,  who  has  for  many  years  been  in 
touch  with  various  parties  in  Canada,  and  could  nev- 
er understand  why  the  electric  reduction  had  not 
made  any  progress  in  a  country  where  the  conditions 
are  so  singularly  suitable  for  the  development  of  this 
industry.    .    .  . 

"Since  you  were  in  Sweden  very  great  develop- 
ments have  taken  place,  and  this  has,  of  course,  been 
especially  accentuated  by  the  war,  when  importation 
of  coke  has  been  difficult,  and  therefore  the  power 
existing  in  the  country  has  been  of  greater  value  than 
ordinarily  for  electro-thermical  operations. 

"You  will  probably  remember  most  of  the  plants 
you  visited  in  Sweden,  but  we  shall  here  recapitulate 
what  has  been  done  as  far  as  we  are  acquainted  up 
to  now. 

"There  are  two  furnaces  at  Trollhattan — the  orig- 
inal one  and  another  of  3,000  kw.  capacity. 

"There  are  five  at  Hagfors^ — the  two  original  ones 
;md  three  later  of  4,000  kw.  capacity. 

"There  are  three  at  Domnarfvet  (the  Ilelfen.stein 
furnace  was  found  quite  useless  and  has  been  pulled 
out)— one  of  7,000,  one  of  3,000,  and  one  of  2,000  kw. 
capacity — and  there  are  two  more  building  of  3,000 
kw.  capacity. 

"There  is  one  at  Soderfors  of  5,000  kw. ;  one  at 
Ljusne  of  3,000  kw. ;  two  at  Porjus  of  3,000  kw. ;  and 
three  at  Lulea  of  3,000  kw. 

"Some  have  been  built  in  Norway,  two  in  Swit- 
zerland, and  two  or  three  in  Japan. 


"The  most  important  plant  we  have  tackled  is, 
however,  the  one  in  the  Aosta  valley,  Northwest  cor- 
ner of  Alpine,  Italy.  Here  we  are  erecting  for  the 
firm  of  Ansaldo  &  Co.  (the  largest  armament  firm  of 
Italy)  a  reduction  plant  consisting  of  six  units  each 
of  3,000  kw.  capacity.  Two  of  these  furnaces  will  be 
run  on  charcoal  and  four  on  coke.  Half  of  the  fur- 
naces are  built  here  and  the  half  to  our  drawings  in 
Italy. 

"We  are  going  to  work  out  a  revi-sed  estimate  of 
the  cost  of  this  plant  as  applied  to  Canadian  condi- 
tions and  send  along  as  soon  as  po.ssible.  This  will 
give  you  a  good  idea  of  what  you  could  look  forward 
to.  We  shall  also  give  you  data  regarding  power  con- 
sumption, electrodes,  labour,  charcoal,  and  other  .sup- 
plies. 

"Whilst  we  write  you  about  reduction  furnaces, 
we  think  it  is  only  right  that  we  should  inform  you 
about  the  most  remarkable  developments  which  have 
been  achieved  with  our  steel-furnaces. 

"The  electric  steel-furnace  is  undoubtedly  the 
easiest  apparatus  existing  to-day  for  melting  steel 
and  purifying  it  afterwards.  The  great  flexibility  of 
the  electric  heat  and  the  possibility  of  applying  it  at 
the  right  point  makes  the  removal  of  impurities,  such 
as  phosphorus  and  sulphur,  and  further  complete  de- 
oxidation  a  very  ea.sy  matter,  and  steel-makers  in 
Europe  are  now  unanimou.sly  of  the  opinion  that  as 
soon  as  the  war  is  over  electric  furnaces  will  be  in- 
stalled by  all  large  steel-mills,  even  for  ordinary 
grades  of  steel.  The  process  will  be  that  whilst  open- 
hearth  furnaces  and  Bessemer  converters  will  be 
maintained,  these  will  only  be  used  for  taking  the 
steel  a  certain  part  on  the  way  towards  perfection, 
and  the  final  touch  up  will  be  made  in  the  electric 
furnace.  Treating  molten  .steel  in  the  electric  fur- 
nace and  refining  it  from  impurities  requires  for  a 
large  unit  between  80  and  100  kilowatt-hour.s  per  ton. 
This  consumption  is  not  prohibitive  even  under  con- 
ditions such  as  are  prevailing  in  this  country,  where 
power  under  ordinary  conditions  is  available  at  a 
price  of  about  one-third  of  a  penny  (0.7  cent).  But 
it  is  a  remarkable  fact  that  even  now  during  the 
war,  when  price  for  power  ranges  from  1  to  2  cents 
per  unit,  certain  manufacturers,  such  as  Brown-Bay- 
ley,  Hadfield's,  Cammell-Laird.  and  the  Partington 
Steel  Works,  find  it  profitable  to  use  our  electric 
furnaces  for  treating  ordinary  carbon  steel,  .startmg 
from  the  cold.  It  should  be,  of  course,  remembered 
that  this  can  only  be  done  in  fairly  large  furnaces 
having  a  capacity  of  at  least  5  tons,' becau.se  the  cur- 
rent consumption  increases  very  rapidly  for  sniaU 
units.  Thus,  whereas  a  1-ton  furnace  requires  about 
1,200  units  for  melting  and  refining  1  ton  of  scrap,  a 
5-ton  furnace  only  requires  about  750  units  for  the 
same  work  ,and  a  10-ton  furnace  round  about  600 
units. 

"When  we  come  to  consider  electric  furnaces  re- 
ceiving their  power  from  hydro-electric  installations, 
the  question  comes  into  quite  a  different  plane.  In 
many  cases  it  is  possible  to  supply  the  current  at  the 
rate  of  0.1  cent,  and  the  price  of  the  total  current 
consumption  is  thus  so  reduced  that  the  whole  process 
compares  very  favorably  with  the  most  economical 
coal-gas-fired  open-hearth  furnaces. 

"In  connection  with  Messrs.  Ansaldo 's  Reduction 
Works  a  large  steel-works  is  also  being  installed.  The 
rich  gases  from  the  reduction-furnaces  are  used  in  the 
steel-works,  but  there  will  also  be  a  battery  of  ten 
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15-ton  electric  steel-furnaces,  all  energized  by  water- 
power.  You  may  be  interested  to  know  that  Ans- 
aldo's  metallurgical  engineer  is  Professor  and  Dr. 
Giolitti  (of  carburizing-of-steel  fame),  and  their  steel- 
works are  regarded  as  obtaining  higher  quality  re- 
sults than  any  other  works. 

"On  the  coast  of  Norway  there  are  also  a  number 
of  electric  steel-furnaces  energized  by  water-power, 
and  these  luulertakiiigs  are  paying  extremely  well, 
turning  out  fine  steel  and  making  huge  profits." 

Letter  From  J.  Bibby,  September  21st,  1918. 

"The  production  costs  given  in  our  letter  of  August 
19th  (see  Appendix  X.)  are  for  the  manufacture  of 
white  pig-iron  as  you  surmise,  and  these  are  to  be 
obtained  in  the  large  plant  at  ^lessrs.  Ansaldo's  about 
which  we  wrote  you.  For  the  manufacture  of  grey 
foundry  pig-iron  in  this  large  plant  the  consumption 
will  be  approximately  0.37  horse-power  year  per  ton 
of  pig-iron,  assuming  that  the  ore  contains  between 
65  to  70  per  cent,  of  iron. 

"For  a  ])lant  consisting  of  only  one  4,000  horse- 
power furnace,  for  instance,  the  consumption  Avould  be 
from  5  to  10  per  cent,  higher,  as  the  diversity  factor 
would  be  greater.  For  the  case  you  mention  of  9,000 
tons  per  year  you  could  assume  a  consumption  of  0.41 
horse-power  year  per  ton  of  grey  iron  produced  from 
ore  containing  65  per  cent,  of  iron. 

"With  reference  to  the  sintering  mentioned  on  page 
4  of  your  letter,  it  is  quite  a  common  practice  in  Swed- 
en to  employ  as  much  as  50  per  cent,  sintered  and  50 
per  cent,  lump  ore  and  obtain  satisfactory  results. 

"With  reference  to  the  pi'iee  of  current  in  British 
Columbia,  we  do  not  see  why  the  cost  there  under 
similar  circumstances  should  greatly  exceed  what  is 
being  done  in  Sweden,  where  current  is  being  regu- 
larly supplied  at  the  ecpiivalent  of  $8  per  horse- 
power year.  The  electric  suppliers  must  take  into 
account  the  favorable  nature  of  an  electric-furnace 
load  as  regards  power  factor  and  load  factor.  Under 
the  circumstances  you  give  of  a  60-cycle  supply  run- 
ning one  furnace,  the  ])ower  factor  would  be  as  high 
as  0.92. 

"With  reference  to  charcoal,  we  are  in  a  position 
to  supply  drawings  and  specifications  for  charcoal 
plants  to  suit  any  given  requirements,  and  if  desired 
we  could  quote  you  a  fee  for  this  work. 

"We  are  pleased  to  learn  that  you  are  contemplat- 
ing a  new  edition  of  your  valuable  book  on  electric 
furnaces,  and  we  believe  that  you  will  consider  a  de- 
.scription  of  our  recent  developments  worthy  of  notice. 
We  are  therefore  preparing  a  description  of  the  vari- 
our  improvements  we  have  made  since  your  book  was 
pul)lished,  and  will  send  this  on  to  you  in  due  course. 
These  imjirovements  consist  in  the  employment  of  a 
new  2-phase  system  for  small  funiaces  up  to  7  tons, 
and  a  new  4-pha.se  system  for  fumaces  between  7  and 
30  tons  capacity.  We  have  also  made  improvements 
in  the  way  of  autonuitie  regulators,  electrode  econom- 
izers, etc.,  all  of  which  we  will  give  you  particulars. 
In  the  meantime  we  enclose  you  two  electrical  dia- 
grams which  no  doubt  will  be  quite  clear  to  you. 

"As  regards  the  6-pha.sc  arrangement,  this  is  ap- 
plied to  our  3,00-kw.  reduction-furnace.  A.s  before, 
we  employ  three  transformers  which  each  supply  two 
diametrically  f>ppnsite  electrodes,  but  we  so  connect 
the  transformers  that  we  obtain  six  independent 
phases  in  whi(^h  the  relationships  are  definitely 
fixed." 


In  conclusion,  I  may  say  that  the  Electro-Metals 
furnace  is  imdoubtedly  the  most  efficient  appliance 
that  has  so  far  been  applied  to  the  electric  smelting 
of  iron  ores,  but  that  in  view  of  the  large  cousump- 
tion  of  power  by  even  this  type  of  furnace  it  will  be 
unwise  to  put  up  an  elaborate  plant  of  this  kind  unless 
;m  adequate  and  permanent  supply  of  electric  power 
can  be  obtained  at  a  moderate  price. 

Unfortunately,  some  of  the  earlier  reports  gave  ex- 
aggerated ideas  of  the  economy  of  electrical  power 
and  charcoal  that  had  been  obtained  with  these  fur- 
naces, and  I  myself  made  the  mistake  of  taking  these 
reports  literally  when  writing  the  1914  edition  of  my 
book  on  "The  Electric  Furnace."  After  visiting 
Sweden  and  investigating  the  conditions  obtaining 
there,  I  arrived  at  more  conservative  figures  as  put 
forward  in  my  1915  report.  In  Mr.  Bibby 's  letter  of 
September  21st,  quoted  above,  he  states  that  with  a 
single  furnace  of  4,000  horse-power  producing  9,000 
tons  per  annum,  the  consumption  would  be  "0.41 
horse-power  year  per  ton  of  grey  iron  from  an  ore 
containing  65  per  cent,  of  iron."  It  will  be  obvious 
that  from  the  available  ores,  which  do  not  contain 
more  than  55  per  cent,  of  iron,  the  figure  I  am  assum- 
ing of  0.45  horse-power  year  will  not  be  too  high. 

Although  the  Swedish  furnace  is  more  economical 
than  any  other  electric  ore-smelting  furnace,  there 
still  remains  a  considerable  margin  for  further  pos- 
sible improvement,  and  I  hope  that  some  process  of 
low-temperature  reduction  of  iron  ores  may  be  worked 
out  which  will  show  a  decided  improvement  over  the 
Swedish  process. 

II.  The  HeLfenstein  Furnace. 
The  Helfeusteiu  furnace  was  originally  devised  for 
the  production  of  calcium  carbide  and*  ferro-silicon. 
(See  R.  Taussig  Faraday  Society,  V.,  1910,  page  254- 
Soc.  Chem.  Ind.,  XXXIX.,  1910,  page  435;  Met.  and 
Chem.  Eng.,  X.,  1912,  page  686.)  A  10,000-horse- 
power  furnace  of  this  type  for  iron-smelting  was  start- 
ed at  Domnarfvet  in  May,  1913,  and  was  in  experi- 
mental operation  at  the  time  of  my  visit  in  1914.  A 
more  recent  account  apeared  in  Iron  and  Coal  Trades 
Review  (London),  February  23rd,  1917,  and  in  Met. 
and  Chem.  Eng.,  May  1st,  1917,  page  509,  from  whicli 
I  have  taken  the  following  particulars : — 

When  charcoal  was  used,  the  consumption  of  pow- 
er, etc.,  was  2,170  kilowatt-hours,  380  kg.  chai'coal 
(70  per  cent,  carbon),  and  5  kg.  of  electrodes  per 
metric  ton  of  pig-iron.  When  coke  was  used,  the  eon- 
sumption  was  2,600  to  2,700  kilowatt-hours,  310  to 
320  kg.  of  coke,  and  4  kg.  of  electrodes.  The  con- 
sumption of  2,170  kilowatt-hours,  with  charcoal  corre- 
sponds to  0.392  horsepower  year  at  85  per  cent,  load 
factor.  This  is  probably  for  the  production  of  white 
iron  from  high-grade  ores,  though  at  the  time  of  my 
visit  ores  of  50  per  cent,  iron  were  being  smelted.  It 
does  not  appear  that  the  efficiency  is  any  better  than 
that  of  the  Electro-Metals  furnace,  and  it  should  be 
noticed  that  the  use  of  coke  causes  the  consumption 
of  a  far  greater  amount  of  electrical  power. 

The  idea  of  this  furnace  is  to  increase  the  output 
and  efficiency  by  using  a  far  larger  amount  of  power 
in  a  furnace  of  a  given  size  than  was  possiI)le  in  the 
Electro-Metals  furnace.  The  funiace  gases  were  not 
u.sed  to  reduce  the  ore  in  the  furnace,  but  were  em- 
ployed for  other  purposes  in  the  plant.  It  is  unfor- 
tunate that  we  have  no  detailed  account  of  the  opera- 
tion of  this  furnace,  or  of  the  reasons  which  caused  it 
to  be  abandoned. 
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III.  The  Noble  Furnace. 

At  lleroult,  in  Ciilifoniia,  clcctrie  siiicltiii<,'  of  iron 
ores  was  uiulcrf akcii  in  1907,  and  was  continued,  ex- 
periniontall.v,  nritil  al)iiut  1914.  The  first  furnace  was 
desifrned  l)y  Paul  lleroult,  and  was  a  2,000-horse- 
power  rectaufjuhir  furnace,  with  three  vertical  elec- 
trodes alternatiiif?  with  four  vertical  chutes  for  sup 
plying  the  ore  charge.  The  furnace  had  an  arched 
roof  and  the  chutes  were  heated  by  the  escaping  gases. 
The  chutes  became  choked  with  the  heated  ore,  the 
roof  broke  down  of  melted,  the  furnace  could  only  be 
worked  with  an  open  top,  and  was  finally  given  up. 
Professor  i).  A.  Lyon  experimented  in  190is  with  a  sin- 
gk-phase  furnace  of  160  kw.,  and  in  1909  put  up  a 
furnace  of  l,r)00  kw.,  substantially  like  the  earlier 
Swedish  type  of  furnace.  Work  with  this  furnace  was 
continued  until  1911,  when  it  was  finally  given  up, 
j)0ssibly  on  account  of  difficulty  in  controlling  the 
nature  of  the  product.  The  Noble  Company  then  re- 
verted to  the  rectangular  type  of  furnace,  using  four 
electrodes  and  five  charging-chutes,  which,  however, 
were  not  heated.  A  2,000-kw.  furnace  was  built  in 
1911,  and  an  additional  furnace  of  3,000  kw.  in  1912 
or  1913.  The  best  account  of  this  furnace  was  writ- 
ten by  John  Crawford,  the  plant  manager,  in  Met.  and 
Chem".  Eng.,  July,  1913,  Vol.  XI.,  page  383. 

Mr.  Crawford  states  that  the  tall-shaft  furnace  built 
in  1909  could  probably  have  been  made  economically 
efficient,  but  that  it  could  not  be  made  to  respond 
readily  to  changes  in  the  burden,  as  would  be  essen- 
tial for  making  consistently  high-grade  foundry  iron, 
lie  explains  the  necessity  in  electric  smelting  of  eon- 
trolling  accurately  the   addition   of   carbon   in  the 
charge,  as  an  excess  of  carbon  cannot  be  burnt  off  as 
in  the  blast-furnace,  and  a  deficiency  results  in  low- 
grade  iron.    This  difficulty  of  controlling  the  amount 
does  not  interfere  with  the  ])roduction  of  a  low-silicon 
iron  —  such  as  is  used  in  Sweden  —  but  in  his  ex- 
perience it  caused  great  difficulty  in  the  production 
of  foundry  iron.    In  view  of  this  the  shaft-furnace 
was  abandoned,  and  a  2,000-kw.  3-phase  furnace  of 
the  long  and  narrow  type  was  tried.   This  furnace  had 
four  electrodes,  delta-connected  and  suspended  be- 
tween five  charging  stacks.  He  considers  this  type  of 
furnace,  which  was  operating  in  1913,  is  the  one  best 
adapted  to  their  needs.    The  second  furnace  of  this 
kind,  having  3,000  kw.  capacity,  consists  of  a  rectan- 
gular steel  shell  28  feet  long  and  10  feet  wide,  lined 
with  staiulard  firebrick.    This  is  surmounted  by  five 
charging-stacks  18  feet  high,  and  between  the  stacks 
the  top  of  the  furnace  is  arched  over.    The  electrodes 
are  of  Acheson  graphite,  12  inches  in  diameter,  and 
enter  vertically  through  tlie  arch  between  each  ad- 
jacent i)air  of  charging-stacks.    The  furnace  gases  are 
not  used  for  i)reheating  or  reducing  the  ore,  but  are 
led  away  and  used  under  lime-kilns  and  charcoal-re- 
torts.   The  electric  current  is  supplied  to  the  furnace 
at  a  voltage  of  from  40  to  80.   He  found  that  coke  was 
le.ss  satisfactory  than  charcoal  in  this  furnace,  but 
that  if  the  coke  was  crushed  a  mixture  of  60  per  cent, 
coke  and  40  per  cent,  charcoal  could  be  used  with  fair 
efficiency.    The  following  is  an  analysis  of  a  200-ton 
lot  shipped  to  a  foundry  for  making  steel  castings: — 

Per  Cent. 


Silicon   2.88 

Combined  carbon   0.09 

Graphite  carbon   3.38 

Sulphur   0.028 

Phosphorus   0.031 


xMr.  Oawford  does  not  con.sider  thi.s  type  of  fuma 
as  efficient  as  the  shaft  type,  but  .states  that  he  has 
kept  the  power-eofisiimption  as  low  as  2,200  kilowatt 
hours  per  ton  of  i)ig  in  a  furnace  of  300  kw.  Th 
would  equal  0.40  horse-power  year  at  85  per  cent,  loa.i 
factor.    He  states,  however,  that  the  long  and  narrow 
type  offers  the  possibility  of  building  .several  fur- 
nace units  on  to  each  other,  like  copper  blast-furnaces, 
and  this  would  lessen  the  radiation  and  electrical 
losses  and  increase  the  efficiency.    It  would  also  en- 
able part  of  the  furnace  to  be  repaired  while  th- 
remainder  was  still  in  operation. 

Since  Mr.  Crawford's  article  scarcely  anything  has 
been  published  about  the  Noble  smelting-fumace,  but 
I  learn  that  the  production  of  pig-iron  was  discon- 
tinued about  1914.  This  may  not  have  been  caused 
by  any  technical  difficulty,  because  the  commer- 
cial situation  at  Heroult,  which  can  never  have  been 
very  good,  became  impossible  when  the  charge  for 
power  was  raised  from  .$12  to  .$2.5  per  horse-power 
year.  The  plant  is  situated  on  the  Pitt  river,  in  Shasta 
County,  and  is  reached  by  an  independent  line  of  rails 
from  Pitt  Station,  on  the  Southern  Pacific  Railroad. 
The  iron  ore  is  about  the  only  element  of  their  supply 
which  can  be  obtained  cheaply  at  the  works;  there 
is  not  enough  timber  left  near  the  plant  for  charcoal- 
making,  and  wood  for  this  purpose  has  to  be  brought 
in  by  rail.  All  their  general  supplies  and  their  pro- 
ducts have  to  be  shipped  over  two  railroads  from  or 
to  San  Franci.sco  or  other  industrial  centre. 

IV.  The  Open-Pit  Furnace. 

For  the  production  of  calcium  carbide  and  ferro 
alloys  a  simple  type  of  open-topped  furnace  has  been 
developed,  and  this  is  recommended  by  Messrs.  Beek- 
man  and  Linden  for  the  smelting  of  iron  ores.  The 
3,000-kw.  furnace  erected  by  this  firm  at  Bay  Point 
for  the  production  of  ferro-manganese  may  be  taken 
as  typical.  It  consists  of  a  rectangular  steel  box. 
about  17  feet  long,  9  feet  wide  and  7  feet  high,  suitably 
braced  outside,  and  lined  around  the  sides  with  4^0 
inches  of  firebrick.  The  bottom  lining  is  about  3  feet 
thick,  composed  of  blocks  of  carbon,  and  the  furnace 
is  supported  on  piers  to  permit  of  air-cooling.  The 
top  of  the  furnace  is  open,  and  the  three  electrodes, 
which  are  of  amorphous  carbon,  hexagonal  in  section. 
24  inches  in  diameter  and  7  feet  long,  are  hung  in 
the  middle  line  of  the  furnace,  being  spaced  3  feet  6 
inches  apart  from  centre  to  centre.  The  lower  ends 
of  the  electrodes  are  surrounded  and  covered  by  the 
ore  and  other  materials  when  the  furnace  is  operat- 
ing. The  upper  ends  of  the  electrodes  are  held  by 
water-cooled  metal-holdei"s.  which  support  the  elec- 
trodes at  the  correct  height  and  supply  the  electric 
current  to  them.  The  heights  of  the  electrodes  is 
controlled  and  regulated  by  automatic  machinery, 
which  is  designed  to  keep  a  constant  electrical  load  on 
the  furnace.  Three-phase  electrical  power  at  22.000 
volts  is  supplied  to  three  1,000-kw.  transformers,  from 
which  the  working-current,  at  70  to  100  volts,  is  led 
by  flexible  conductors  to  the  electrode  holders.  A 
charging-platform  extends  aroiuid  the  furnace  about 
3  feet  below  the  top,  and  the  mixture  of  ore,  carbon, 
and  flux  is  shovelled  into  the  hirnace  from  this  plat- 
foimi.  The  molten  ferro-manganese  and  slag  are  al- 
lowed to  run  out  of  the  furnace  periodically  by  means 
of  a  spout  and  tapping-hole  opposite  the  centre  elec- 
trode. 
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'l'lu'i-o  can  1)0  lui  ([iiesl ion  tliat  cliarcoal  pig-irou  of 
any  dcsii'cd  jri-ade  can  l)e  made  in  this  kind  of  fur- 
nace, wiucii  is  easily  and  cheaply  built  and  repaired, 
and  should  be  able  to  run  for  a  lon}>'  time  without 
need  of  repair.  Hy  providing  an  ample  supply  of 
powert  he  efficiency  should  be  satisfactory,  and  may 
be  expected  to  approach  fairly  closely  to  that  of  the 
►Swedish  furnaep.  The  eharcoal-e()nsnni])1ion  will  cer- 
taiidy  be  hiuher,  but,  as  a  jioorer  quality  ehareoal 
can  be  used,  this  need  not  cause  any  additional  ex- 
pense. The  power-consunii)t ion  will  probably  be  high- 
er; but  it  is  impossible  to  speak  positively  on  this 
point,  because  the  loss  in  heat,  due  to  the  open  top 
and  the  absence  of  a  stack,  may  he  largely  balanced 
l)y  the  greater  efficiency  of  a  higher-powered  furnace, 
and  by  the  fact  that  stoppages  for  repairs  will  be 
fewer  and  less  prolonged.  The  consumption  of  elec- 
trodes will  probably  be  larger  per  ton  of  pig-iron,  be- 
cause they  are  somewhat  exposed  to  the  air,  and  per- 
haps also  on  account  of  the  greater  current  density 
used  in  these  electrodes.  Although,  in  general,  the 
furnace  has  much  to  recommend  it  as  a  simple  and 
effective  nu'aus  for  making  iron,  it  must  be  remember- 
ed that  the  furnace  gases  are  allowed  to  burn  above 
the  charge;  thus  not  only  are  they  wasted,  but  they 
create  a  serious  nuisance.  It  is  difficult  to  avoid  the 
conclusion  that,  in  operating  such  a  furnace  for  the 
commercial  production  of  pig-iron,  the  management 
would  ultimately  be  obliged  to  close  in  the  furnace- 
top,  so  as  to  remove  the  gases  from  the  furnace-room, 
even  if  the  value  of  the  gases  were  neglected.  The 
furnace,  so  closed  in,  would  then  resemble  the  Helfens- 
tein  or  the  Noble  furnace,  already  described.  If,  then," 
it  is  decided  to  smelt  in  an  electric  furnace  other  than 
the  Swedish  type,  it  wo\dd  be  practicable  to  start  with 
a  simple  pit  furnace  as  used  for  ferro-manganese, 
and  to  add  to  this,  if  it  seems  desirable,  provision  for 
retaining  the  heat  and  gases  and  supplying  the  charge 
in  a  more  mechanical  manner. 

If  it  is  found  practica])le  to  reduce  the  crushed  ore 
to  a  metallic  powder  in  some  gas-fired  furnace,  this 
powder  can  l)e  melted  down  very  simply  and  cheaply 
with  aiMitions  of  carbon  and  ferro-silicon  to  produce 
foundry  pig-iron.  A  simple  electric  furnace  provided 
with  a  cover  will  probably  be  the  best  for  this  purpose. 


APPENDIX  IX. 

Design  and  Cost  of  Plant  for  the  Electrical  Smelting 
of  Iron  Ores. 

General  Considerations. 

(1.)  We  have  seen  that  in  view  of  the  limited  mar- 
ket it  is  undesirable  to  jiresent  to  consider  the  pro- 
duction of  more  than  20  or  30  tons  of  pig-iron  daily 
for  use  in  foundries. 

(2.)  The  cost  of  production  on  so  small  a  scale 
would  bo  very  high,  and,  as  there  will  not  be  a  great 
profit  in  making  pig-iron,  it  seems  doubtfid  whether 
a  plant  of  that  size  could  pay  its  way  under  ordinary 
coiulitions. 

(3.)  If,  however,  we  include  in  the  plant  furnaces 
for  the  production  of  steel  and  ferro-alloys,  which  can 
probably  l)e  made  with  a  greater  profit,  and  apart 
from  this  will  help  to  carry  the  general  overhead 
charges,  there  is  more  probability  that  the  plant  can 
he  made  to  operate  at  a  profit. 


Electro-Metals  Plant. 

Messrs.  Electro-Metals,  of  Loudon,  are  installing  an 
iron-smelting  plant  for  Messrs.  Ausaldo  &  Co.  in  the 
Aosta  valley  in  Italy,  and  I  have  I'eceived  from  them 
the  following  estimate  of  the  cost  of  building  a  similar 
plant  in  Canada. 

The  plant  would  consist  of  six  electric  furnaces  of 
the  Swedish  type,  each- using  3,000  kw.  and  producing 
10,000  tons  of  pig-iron  a  year.  This  is  for  the  produc- 
tion of  a  loAv  silicon  or  white  pig-iron  from  an  ore  of 
about  65  per  cent.  iron.  The  plant  would  consist  of  a 
large  furnace  building,  divided  lengthwise  into  three 
bays.  One  of  these  contains  the  transformers  and  oth- 
er electrical  apparatus,  the  central  bay  would  contain 
the  six  electric  furnaces,  and  the  remaining  bay  would 
be  devoted  to  the  disposal  of  the  pig-iron  and  the  slag. 
Besides  these,  there  woiald  be  a  storage-house  for  the 
charcoal,  and  stores  for  electrodes  and  other  supplies, 
with  bins  or  storage-space  for  the  ores,  fluxes,  and 
pig-iron.  No  mention  is  made  of  unloading  piers  or 
wharves,  or  of  railroad-tracks,  or  of  the  land  on  which 
the  works  would  be  erected,  and  it  seems  probable 
that  further  charges  should  be  made  for  these. 

The  plant  of  18,000  kw.  is  estimated  to  cost  :— 

Six  shafts  complete  with  eharging-bells  and 


pipes   $170,000 

Twenty      (1,000   kw.)    transformers  (two 

spares)   150,000 

Switch-gear   40,000 

Elevators   15,000 

Pumps  and  water  plant   40,000 

Blowers,  fans  and  ducts   20,000 

Motors   5,000 

Buildings   100,000 


Total  $540,000 


This  is  equal  to  $9  per  ton  of  yearly  output. 

For  present  consideration  we  may  take  a  plant, 
producing  pig-iron  alone,  of  half  this  size ;  that  is, 
of  9,000  kw.  This  would  make  more  pig-iron  than 
we  need,  but  would  be  of  about  the  right  effective 
size  and  expense.  Such  a  plant,  with  additional 
charges  for  the  land,  luiloading  wharf,  tracks,  and 
rolling-stock,  would  cost  in  the  order  of  $350,000  to 
$400,000.  The  estimated  output  for  this  Avould  be 
30,000  tons  per  annum,  but  this  .should  be  corrected 
(1)  for  the  ore  being  of  53  per  cent,  iron  instead  of 
65  per  cent.,  which  will  probably  rediiee  the  output 
from  30,000  tons  to  26,000;  (2)  a  further  correction, 
in  view  of  the  production  of  foundry  instead  of  white 
iron,  will  reduce  it  to  24,400  .tons,  or  8,100  tons  for 
each  of  tlie  three  furnaces. 

It  is  probable,  however,  that  the  estimated  output 
of  60,000  tons  from  a  six-furnace  plant  was  a  con- 
.scrvative  figure,  and  it  appears  reasonable  to  assume 
an  average  daily  output  per  funuice  of  25  tons  of 
foundry  iron,  even  from  the  low-grade  ores  of  Brit- 
i.sh  Columbia.  Twenty-five  tons  a  day  per  furnace 
would  be  9,000  tons  per  annum  for  each  furnace,  or 
27.000  tons  for  the  whole  plant,  and  I  .shall  base  my 
calculations  on  this. 

By  way  of  comparison,  I  add  an  csiinuilo,  made  for 
me  in  1914,  of  the  cost  of  building  in  Canada  a  9,000- 
kw.  ]ilant  of  the  Swedish  typo.  The  estimate  was  pre- 
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pared  by  Mr.  Assar  Gronwall,  of  Ludvika,  in  Swe- 
den. It  is  probable  that  the  firm  have  introdueed 
.some  economics  .since  tlie  date  of  this  estimate,  but 
the  cost  of  construction,  especially  in  JJritish  ('ol- 
umbia,  has  increased  rapidly,  and  it  seems  likely  that 
a  complete  plant,  including  land,  wharf,  and  rolling- 
.stock,  will  cost  in  the  order  of  $400,000,  or  $15  per 
yearly  ton  of  output. 

Plant  of  Three  Electric  Furnaces  of  3,000  Kw.  each. 


Excavation,  levelling,  railway-tracks,  store- 
house for  ore  and  coke  or  charcoal,  foun- 
dations for  buildings  and  furnaces  .  .  $  30,000 

Buildings — 

House  of  light  iron  construction  for  three 

furnaces   fiO,000 

Crusher-plant  house,  laboratory,  inclu- 
sive of  appliances,  w^orkshop  for  re- 
pairs, and  storehouse,  and  various 

smaller  shops   12,000 

Furnaces — 

Three  furnaces    at  4,000  horse-power, 

with  fans  and  gas-pipes   75,000 

Electric  transformer  instruments  with 

low-tension  conductors   100,000 

Moulds,  ladles,  tools  and  instruments  10,000 

Travelling  crane  of  5  tons  capacity  .  .  6,000 
Ore-crusher,  apparatus  for  transporting 

crushed  ore  to  the  furnace-top  . .   .  .  7,000 
Side-tracks    for  transport    and  other 

transporting  devices   7,000 

Water-pipes  and  waste-pipes   5,000 

Drawings,  supervision  during  construc- 
tion, and  unforeseen  expenditures  .  48,000 


Total  $360,000 


If  the  Electro-Metals  type  of  furnace  is  used  there 
would  probably  be  only  two  of  these  built,  and  the 
remaining  power  would  be  devoted  to  the  produc- 
tion of  ferro-alloys  and  to  steel-making. 

Plant  with  Open-pit  Furnaces. 

I  visited  in  California  a  ])lant  at  Bay  Point,  San 
Francisco,  and  another  at  Heroult,  in  Shasta  County, 
where  ferro-manganese  and  other  ferro-alloys  are 
made  in  electric  furnaces.  The  largest  furnace  used 
was  a  rectangular  open-pit  furnace,  using  3,000  kw. 
and  having  three  24-inch  carbon  electrodes  which  are 
suspended  in  the  furnace.  Messrs.  Beckman  and  Lin- 
den, who  built  and  operated  the  plant  at  Bay  Point, 
consider  that  furnaces  of  this  type  would  give  entire 
satisfaction  for  the  production  of  pig-iron,  and  that 
such  furnaces  would  have  the  added  advantage  that 
they  could  be  employed  at  any  time  for  the  produc- 
tion of  ferro-alloys.  These  furnaces  would  undoubt- 
edly be  cheaper  to  build  and  the  repairs  would  be 
less  costly,  but,  on  the  other  hand,  they  would  also 
certainly  be  less  efficient  than  the  Swedish  furnaces. 
Messrs.  Beckman  and  Linden  prepared  for  me  an 
estimate  of  the  cost  of  a  plant  of  this  type,  having 
one  3,000-kw.  furnace  for  the  production  of  pig-iron 
and  other  smaller  furnaces  for  ferro-alloys.  I  have 
changed  a  few  of  their  figures  to  provide  for  the 
construction  of  two  3,000-kw.  furnaces. 
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7,000-kw.  Plant  for  Pig-iron  and  Ferro-alloys. 

Two  3,000-kw.  3-phase  furnaces,  installed, 
including  fiasing,  electrode-holders,  jib- 
cranes,  regulators,  and  foundations   .  .  $  30,000 
Seven  1,000-kw.    single-phase,  3.3,000-volt, 
primary,    60-eycle     oil-in.sulated  and 
water-cooled    transformers,  in.stalled, 
with  from  60  to  120  volts  in  5-volt  steps 
on  the  secondary    side  (one    of  these 
transformers  is  .spare),  at  $6,500  ..   ..  45,500 
Two   sets   low-tension   bus.ses  for  3.000-kw. 

furnaces,  installed   10,000 

Two  sets  high-tension  busses  for  3,000-kw. 
furnaces,  including  oil-switches,  .switch- 
board and  meters   12,000 

Three  300-kw.  furnaces,  single-phase,  in- 
stalled, including  casing,  electrode-hold- 


ers, and  regulating  device   10,000 

Four  .300-kw.  .33,000-volt  primarj-,  60-cycle, 
single-phase,  oil-insulated  and  water- 
cooled  transformers,  installed,  with  a 
range  of  from  70  to  100  volts  in  5-volt 
steps  on  the  secondary  side   10,000 

Three  50-kw.  single-phase,  60-cycle,  .33,000 
volts  to  440  volts,  air-cooled  transform- 
ers, installed,  with  switchboard  (to  be 
used  for  industrial  purposes  around 
plant)   2,000 

One  25-kw.  motor-generator  set  for  regula- 
tors, etc.,  installed   2.000 

Three  sets  low-tension  busses  for  300-kw. 

furnaces   1,.500 

One  furnace  building,  built  entirely  of  rein- 
forced concrete,  including  electric  trav- 
elling crane,  tracks,  metal-handling 
equipment,  etc   45,000 

One  transformer  building,  built  entirely  of 

reinforced  concrete   13.000 

One  shipping-store    building    of  wood  and 

stucco  exterior  finish   7.000 

One  laboratory  w-ith  complete  equipment  .  .  7,500 

One  store-room  and  change-room  building, 
built  of  wood  and  exterior  stucco  finish, 
including  steel  lockers,  toilets,  wash- 
basins, and  shower-baths   8,000 

One  machine-shop  with  equipment   10,000 

One  office  building   3.000 

One  gate-house  with  time-clock  and  time- 
keeper's office   500 

Railroad-tracks,  industrial  track,  ore-hand- 
ling equipment,  water-supply,  sewerage, 
fence,  and  industrial  lighting,  etc   25,000 

Land,  4  acres   4  000 


$246,000 

Engineering  and  contingencies,  20  per  cent.  40.200 


Total  of  Beckman  and  Linden's  estimate  $205,200 
Additional  items — 

Dock  with  unloading  locomotive,  crane. 

etc   m.ooo 

Charcoal  storage   8,000 

3-  to  10-ton  ladles  for  handling  metal  6,000 

Flues  and  stack   25.000 


Total  $364,200 

Say  a  total  of  $350,000. 
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lu  the  above  list  I  have  added  to  Messrs.  Beckinan 
and  Linden's  estimate  a  few  items  that  should  appar- 
ently be  included.  A  dock  and  unloading  plant 
would  be  needed  for  economical  operation  on  a  large 
scale,  a  storehouse  would  be  needed  for  the  charcoal, 
and  it  will  probably  be  desirable  to  use  large  ladles 
for  handling  the  molten  metal.  In  the  plant  at  Bay 
Point  the  furnace  gases  escape  and  buru  in  the  fur- 
tiace-rooni,  creating  a  verj'  serious  nuisance.  1  would 
advise  the  construction  of  suitable  flues  and  stack 
for  the  I'emoval  of  furnace  gases  and  tlie  collection 
of  the  dust  blown  out  by  the  furnaces.  These  flues 
can  be  placed  below  the  charging-platform. 

The  above  estimate  represents  the  cost  of  a  eom- 
plet  plant  having  one  furnace  making  foundry  iron 
for  sale,  a  second  making  white  iron  for  steel-mak- 
ing, and  three  smaller  furnaces  for  ferro-alloys.  As, 
however,  we  are  considering  in  the  first  place  the 
cost  of  production  of  pig-iron  alone,  I  have  rearrang- 
ed the  estimate  for  this  purpose,  so  as  to  represent  a 
plant  of  9,000  kw.  making  foundry  iron  in  three  3,000- 
kw.  furnaces.  This  estimate  should  then  be  compar- 
able with  the  Swedish  estimates  for  a  9,000-kw.  plant. 

Beckmna  and  Linden's  Estimate  Modified  for  a 
9,000-kw.  Plant  Making-  Pig--iron. 

(For  details  see  previous  estimate.) 


Three  3,000-kw.  furnaces   .  .  $  45,000 

Eleven  1,000-kw.  transformers  (two  spares)  71,000 

Three  sets  low-tension  busses   15,000 

Three  .sets  high-tension  busses   18,000 

Three  100-kw.  transformers,  etc   3,000 

One  25-kw.  motor-generator,  etc.  .  .    2,000 

One  furnace  building,  etc   35,000 

One  transformer  building   15,000 

One  shipping-store   7,000 

One  laboratory   7,500 

One  store-room   8,000 

One  machine-shop   10,000 

One  office  building   3,000 

One  gate-house   500 

Railroad-tracks,  etc   25,000 

Land   5,000 


$270,000 

Engineering,  etc.,  20  per  cent   54,000 


Total  from  Reckman  and  Linden's 

figures   $324,000 

Additional  items — 

Dock,  etc   30,000 

(Charcoal  storage   8,000 

3-  to  10-ton  ladles   6,000 

Flues  and  stack   25,000 


Total  $393,000 


The  corresponding  figures,  derived  from  the  Swed- 
ish estimate,  were  between  $350,000  and  $400,000,  but 
this  does  not  nu^an  that  the  Swedisli  furnace  is  the 
cheaper,  a.s  the  e.stimates  differ  in  completeness  and 
are  based  on  different  conditions.  We  may,  how- 
ever, conclude  that  a  complete  plant  using  9,000-kw. 
for  the  production  of  pig-iron  would  co.st  about 
$400,000,  It  would  appear  certain  tliat  with  an  efjual 
cnmph'tenoss  of  constnu'tion  the  Swedish  plant  Avould 
])e  somewlujt  more  (•o>tlv  than  the  otluT.  ami  for  fur- 


ther calculation  we  may  assume  the  cost  of  a  Cali- 
fornian  plant  of  9,000  kw.  to  be  $400,000,  and  of  an 
equally  complete  Swedish  plant  $450,000. 

In  order  to  obtaiu  an  independent  judgment  in 
regard  to  the  general  arrangement  and  cost  of  an 
electric-smelting  plant  in  British  Columbia,  I  discuss- 
ed the  design  with  Mr.  R.  H.  Stewart,  of  Vancouver, 
and  he  contributed  some  general  considerations  in 
regard  to  the  design  and  cost  data  for  the  general 
portions  of  the  plant,  exclusive  of  the  electrical  fur- 
naces and  appliances. 

The  design  was  for  a  plant  of  20,000  horse-power 
(15,000  kw.)  for  the  production  of  100  tons  of  iron 
dailj^  and  20  tons  of  ferro-alloys.  The  plant  was  de- 
signed to  handle  daily  the  following  quantities : — 

Tons. 


Iron  ore   200 

Charcoal   50 

Limestone   20 

Electrodes   2 

Manganese  ore   20 

Quartz   10 

Chrome  ore   10 

Scrap-steel   20 


Although  the  plant  as  a  whole  was  based  on  a  daily 
capacity  of  100  tons  of  iron  and  20  tons  of  ferro-al- 
loys, the  electrical  and  furnace  equipment  is  only 
about  half  of  this,  corresponding  to  a  consumption 
of  10,000  horse-power  or  7,500  kw.,  and  a  production 
of  50  tons  of  pig-iron  and  5  tons  of  ferro-alloys;  pro- 
vision being  made  for  extension  at  a  later  date. 

The  furnace  building  would  be  50  feet  wide,  30  feet 
high,  and  150  feet  long.  It  would  contain  along  one 
long  side  two  3,000-kw.  open  furnaces  for  smelting 
iron  ore  and  three  300-kw.  open  furnaces  for  ferro- 
alloys. On  the  other  side  of  this  wall  would  be  the 
transformer  building,  30  feet  wide  and  30  feet  high. 
The  supplies  of  ore  for  the  furnaces  would  be  deliv- 
ered by  an  elevated  track  in  front  of  the  furnaces 
and  level  with  the  charging-platforms.  The  furnace 
gases  Avould  be  remnved  by  flues  below  the  charg- 
ing-platforms. The  pig-iron  could  be  tapped  into 
large  ladles  and  cast  in  sand  or  in  a  casting-machine 
or  poured  direct  into  a  Bessemer  converter  for  steel- 
making.  The  ores  and  other  supplies  coming  by 
water  would  be  unloaded  into  storage  by  a  locomo- 
tive crane.  The  charcoal  would  need  a  large  storage- 
shed,  perhaps  300  feet  long  and  90  feet  wide,  which 
would  contain  a  month's  supply,  stored  not  more  than 
10  feet  deep. 

The  order  of  operations  would  be  as  follows: 

(1)  — Unloading  from  the  dock  directly  into  stor- 
age. 

(2)  — Removing  from  storage,  using  the  same  crane, 
to  crushing  and  sampling  plant. 

(3)  — Removal  from  crushing  ]ilan1  to  the  furnace 
charge-bins. 

(4)  — T)fliv(M'ing  from  charge-bins  over  weighing- 
hoppers  to  the  I'harge-cai's  and  thence  to  the  side  of 
the  furnace. 

(5)  - — Smelt in'T   fur  i)i"--ir(m  fcrro-allov. 


ikON  AKD  steel  of  CANADA 


May,  1919. 


(6)  — Molten  pig-iron  received  in  ladle  ;ui(l  iiaiidled 
by  crane  to  castin-l)tMl  or  casting-machine  or  to  steel- 
making  furnace. 

(7)  — The  slag  would  he  received  in  u  hullt;  and  re- 
moved by  a  locomotive. 

The  following  is  based  on  Mr.  Stewart's  estimate 
for  the  cost  of  buildings  and  general  plant.  Items 
for  the  furnaces  and  electrical  equipment  have  been 
added  from  Messrs.  Beckmau  and  Jjindens'  estimate: 

20,000-h.p.  Plant  vfith  7,000-kw.  of  Electric  Furnaces 
and  Equipment. 


Mr.  Stewart's  items — • 

Locomotive  crane,   buckets,    and  grab- 
buckets   $  3!),00() 

Dock,  say   10,000 

Electric  locomotive,  cars,  and  equipment 
for  handling    between    the  wharf 

and  the  crushing  plant   10,000 

Crushing  and  sampling,  say   17,000 

Charcoal  storage  for  one  month's  supply  8,000 


Tracks,   etc.,   for   the  above-mentioned 

equipment   3,500 

Lifting-magnet  for  steel  scrap,  etc.   .  .  1,200 

Storage  of  manganese  ore   3,500 

Storehouse  for  electrodes  and  other  sup- 
plies, including  a  small  crane  .  .  .  .  0,000 
Six     furnace    charging-bins,  including 
weighing-hoppers    and  mechanical 

feeders   9,000 

Tracks,    charge-cars,    and  locomotive, 
with    supports   for    the  overhead 

track   10,000 

l<\irnace  building,  including  crane  run- 
way   25,000 

Transformer  building   12,000 

3'-  to  10-ton  ladles   6,000 

P^lues  and  stacks   25,000 

20-ton  crane,  50-foot  span   18,000 

Laboratory  and  ecpiipment   6,000 

(3ffice  . .  "   5,000 

Machine-shop  and  blacksmith's  shop  .  .  12,000 

"Wash-house  and  change-room   3,000 

Slag-handling  equipment   8,000 

Items  from  Messrs.  Beckman  and  Linden — 
Two    3,000-kw.     3-phase    furnaces,  in- 
stalled   30,000 

Seven  1,000-kw.  single-phase  transform- 
ers   45,500 

Two  .sets  low-tension  busses  for  3,000- 

kw^  furnaces   10,000 

Two  sets  high-tension  busses,   etc.,  for 

3,000-kw.  furnaces   12,000 

Three  300-kw.  single-phase  furnaces,  in- 
stalled                                        . .  10.000 

Four  300-kw.  transformers,  installed  ..  10,000 
Three  50-kw.    single-phase  transform- 
ers .  .'   2,000 

One  25-kw.  motor-generator  set  for  regu- 
lators   2,000 

Three  .sets  low-tension  busses  for  300- 
kw.  furnaces   1,500 

Land,  say   6,000 

Engineering  and  contingencies,  20  per  cent. 

on  .$129,000   2.5,800 


Total  $372,000 


Modifying  this  estimate  to  represent  a  plant  of  9,000- 
kw.  making  pig-iron  only,  we  have: — 

9,000-kw.  Plant  for  Pig-iron. 


Mr.  Stewart's  items  .$217,000 

Three  3,000-kw.  furnaces   45,000 

Eleven  1,000-kw.  transformers   71.000 

Three  sets  low-tension  bus.ses   15.000 

Three  .sets  high-tension  bus.ses,  etc    18,000 

Three  100-kw.  transformers   3,0^)0 

One  25-kw.  motor-generators   2,000 

Land   6,000 

Engineering,  etc.,  20  per  cent,  on  $160,000  32,000 


Total  .$409,000 


These  figures  agree  with  the  previous  estimate  of 

$400,000. 

Design  and  Cost  of  Complete  Plant. 

The  foregoing  estimates  of  the  cost  of  a  9,000-kw. 
plant  for  making  pig-iron  are  for  use  in  calculating  the 
cost  of  smelting  pig-iron.  Any  plant  actually  con- 
structed would  be  more  complex  in  nature,  as  it 
would  include  furnaces  for  ferro-alloys  and  for  steel- 
making. 

Such  a  plant,  as  has  already  been  indicated,  might 
suitably  contain : — 

Two  3,000-kw.  furnaces  making  pig-iron. 

Three  300-kw.  furnaces  making  ferro-alloys. 

This  plant  will  produce  daily  about  25  tons  of  foun- 
dry pig-iron  and  about  30  tons  of  white  pig-iron  for 
steel-making,  together  with  about  3  tons  of  ferro- 
alloys. The  plant  would  cost  in  the  order  of  .$370.- 
000. 

To  make  the  plant  complete  and  self-contained, 
there  should  be  added  electric  or  other  furnaces  for 
making  steel,  and  a  steel-foundry  and  rolling-mill 
for  handling  the  steel  so  produced. 

I  have  obtained  from  Mr.  W.  0.  Dauncey  approx- 
imate figures  for  the  cost  of  a  steel-foundry  and 
rolling-mill.  This  plant  w^ould  handle  in  all  about  50 
tons  of  steel  per  day. 

Cost  of  Steel  Plant. 


IMain  foundry   building,    including  drying- 
ovens,  core-ovens,  pits,   moulds,  and  a 

25-ton  overhead  crane  and  runway  . .  $  60,000 

Lean-to  building  for  furnace-house   12,700 

Three  6-ton  (rated)  electric  furnaces  .  .  .  .  75.000 
Transformers  and  electrical    equipment  for 

three  furnaces   54,000 

One  9-inch  rolling-mill,    including  building, 
one    continuous    heating-furnace,  and 

three  rehoating-furnace.s   125.000 


Total  $326,700 


Onl.v  two  of  the  electric  furnaces  would  be  in  op- 
eration at  an.v  one  time,  and  they  would  use  between 
them  about  3,000  kw.,  which  would  bring  the  total 
consumption  in  the  whole  plant  up  to  about  10  000 
kw. 

As  an  alternative  to  the  above,  'Slv.  Dauncey  re- 
commends a  steel-foundrv  equipped  with  two  oil- 
burning  open-hearth  furnaces,  specified  as  follows: — 
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Two  15-toii  opeu-hoartli  oil-fired  furnaces; 
three  15-toii  ladles;  one  overhead  25-ton 
travelliufi:  eraiie;  twenty  chargiiifj-trucks 
and  boxes;  storag:e  oil-tanks  and  all  ne- 
cessary small  equipment  for  haiidliiiy-  !)0 
tons  of  steel  i)er  24  hours  $145,000 

Necessary  Imildin^s  I'or  the  above   35,000 

Total  $180,000 

Tliis  second   estimate    is  for  steel-foundry  only, 

without  any  rollintr-mill,  but,  on  the  other  hand,  it 

has  a  capacity  of  90  tons  of  steel  in  place  of  some  50 

tons  provided  for  in  the  first  estimate. 

Collecting  the  figures  together,  we  find  for  the 

complete  plant : — 

7,000-kw.  electric-smelting  plant  for  mak- 
ing pig-iron  and  ferro-alloys  $375,000 

o,000-kw.  electric  steel-foundrv  and  rolling- 
mills  \  ..   :   325,000 

Complete  iron  and  steel  plant  ....  $700,000 
The  final  daily  product  of  this  plant,  after  allow- 
ing for  the  use  of  pig-iron  and  ferro-alloys  in  the 
plant  itself,  would  be  about: — 

Tons. 

Foundry  pig-iron   25 

Ferro-silicon,      ferro-numganese,     and  ferro- 

chrome   2 

Steel  eastings  aiul  rolled  steel   50 


APPENDIX  X. 

The  Cost  of  Making-  Pig-iron. 

Although  the  output  of  foundry  iron  for  sale  wall 
be  only  25  tons  a  day,  a  further  25  or  30  tons  of  pig- 
iron  will  be  made  for  conversion  into  steel,  and  addi- 
tional power  will  be  used  for  steel-making  and  the 
produciion  of  ferro-alloys.  Instead,  therefore,  of  cal- 
culating the  cost  of  producing  iron  in  a  plant  of  25 
tons  daily  output,  using  some  3,000-kw.,  we  may  fairly 
figure  on  a  plant  of  three  times  this  capacity,  or  9,000 
kw.,  with  a  production  of  75  tons  of  foundry  iron 
daily. 

The  main  items  of  cost  in  the  production  of  foundry 
iron  are  : — 

iron  ore  of  about  55  per  cent,  costing  $4  per  net 
ton. 

Charcoal  costing  $6  to  $8  per  net  ton. 

Fleetric  power,  labor,  and  iiuinagement. 

It  was  understood  lliat  electric  power  could  i)i-ol)^ 
ably  be  obtained  for  about  $15  per  horsepower  year, 
arul  the  following  calcidations  were  made  on  that  as- 
sum[)tion.  It  now  apjiears  that  a  charge  of  0.5  cent 
per  kilowatt-hour  would  be  nuide  for  electric  power, 
ami  a  calculation  on  this  basis  is  given  towards  the 
end  of  this  Ap|)endix. 

The  cost  of  labor  is  discussed  in  Appendix  VTI.  and 
in  the  following  pages:  it  appears  to  vary  from  about 
$4  to  $8  per  ton  of  pig-iron,  according  to  the  size  aiul 
nature  of  the  plant,  and  with  the  probable  variations 
in  wages. 

The  following  discussion  i.s  ba.sed  on  the  production 
of  foundry  pig-iron  by  the  iisual  electric-smelting 
methods   in   furnaces  of  the  Swedish  or  the  open-pit 


type  in  a  plant  having  a  total  production  of  70  or  80 
tons  daily.  The  cost  of  making  electric-furnace  ix'pn 
by  a  method  involving  the  preliminary  reduction  or 
metallizing  of  the  crushed  ore  is  discussed  in  Appen- 
dix XII. 

Cost  With  the  Swedish  Furnaces. 

I  have  received  from  Messrs.  Electro-Metals,  (d 
Sweden,  the  following  estimate  of  the  cost  of  a  ton  of 
l)ig-iron  made  in  a  six-furnace  plant  of  $60,000  tons 
per  year.  I  quote  this  unaltered,  for  interest,  as  show- 
ing the  cost  at  which  electric-furnace  iron  can  be  made 
under  exceptionally  favorable  conditions : — 

1.5  tons  of  ore  at  $1  $  1  50 

0.5  ton  of  lime  at  $1  .  .  .-   50 

0.33  ton  of  charcoal  at  $6   2  00 

10  lb.  of  electrodes  at  5  cents   50 

Electric  current  at  $8  per  horse-power  year  . .  2  50 

Repairs  and  maintenance   50 

Labor   2  00 

Management   1  00 

Interest  and  depreciation   1  00 

Total  cost  per  ton  of  pig  $11  50 

In  this  estimate  the  word  "ton"  probably  denotes 
in  each  case  the  metric  ton  of  2,204  lb.,  which  is  nearly 
the  same  as  the  gross  ton  of  2,240  lb. 

The  corresponding  figures  in  British  Columbia,  in 
view  of  the  higher  costs  of  ore,  power,  supplies,  and 
labor,  the  smaller  scale  of  the  plant,  the  lower  grade 
of  the  ore,  and  the  production  of  foundry  iron  instead 
of  -white  iron,  would  be  about  as  follows  for  1  gross 
ton  of  iron  in  a  plant  of  three  3,000-kw.  furnaces  mak- 
ing 27,000  tons  of  iron  per  annum: — 

2  net  tons  of  ore  at  $4  $  8.00 

0.4  net  ton  of  charcoal  at  $8   3.20 

15  lb.  of  electrodes  at  8  cents   1-20 

0.45  horse-power  year  at  $15   6.75 

Repairs  and  maintenance   1-00 

Labor   4.50 

Management   2.00 

Interest  6  per  cent,  and  depreciation  10  per 

cent   2.60 

Royalty  to  Electro-Metals   50 

Total  $29.75 

It  api)ears  that  by  this  system  foundry  iron  can  be 
made  at  a  cost  of  about  $30  per  ton. 

In  regard  to  these  figures  it  will  be  noted : — 

(1.)  That  the  charge  for  ore  ($8)  is  high,  partly  be- 
cause of  the  high  cost  per  ton  of  the  ore;  this  cost 
could  ]n-o])a]ily  be  rcdticed  to  about  $3  per  ton  of  ore 
if  the  iron-niining  industry  should  in  the  future  de- 
velop on  a  larger  scale.  The  charge  is  high,  also,  be- 
caii.se  the  ore  is  low  grade,  containing  about  55  per 
cent,  of  iron,  so  that  2  tons  of  ore  are  needed  to  yield 
1  ton  of  pig-iron.  If  it  were  possible  to  obtain  a  65- 
jier-cent.  ore  at  $3  per  ton,  the  item  of  $8  for  ore 
would  be  reduced  to  $5. 

(2.)  1  have  assumed  elsewhere  that  charcoal  could 
be  made  from  mill-waste  at  from  .$6  to  $8  per  ton. 
For  the  open  furnace  T  take  the  lower  figure  of  $6, 
but  for  the  Swedish  furnace,  which  requires  a  better 
grade  of  cliarcoal,  I  am  taking  the  higher  figure.  I 
see  no  prospect  of  a  material  reduction  in  this  item. 
The  anujunt  charged  (0.4  ton)  is  higher  than  in  the 
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piTvimis  tjil)lc,  partly  nn  arconnt  of  tho  production  of 
fniiiulry  iron  instead  of  white  irf»n,  and  partly  because 
eharpoal  is  wci^rhed  by  the  short  ton  and  pio:-iron  by 
the  long  ton,  while  the  original  estimates  are  doubt- 
less based  in  each  case  on  the  metric  ton. 

(3.)  The  electrode-consumption  has  been  increased 
in  view  of  the  production  of  foundry  iron,  and  the 
price  is  that  at  which  electrodes  can  be  imported  from 
Eastern  makers.  It  is  possible  that  by  making  elec- 
trodes locally  the  cost  could  be  reduced  to  4  cents 
a  pound,  thus  reducing  the  item  from  $1.20  to  60  cents 
per  ton  of  pig-iron. 

(4.)  The  charge  of  $2.50  for  power,  estimated  by 
the  Electro-Metals  Company,  corresponds  with  a  con- 
sumption of  0.31  horse-power  per  ton  of  iron.  This 
figure  must  be  raised  by  about  0.05  on  account  of 
the  lower  grade  of  ore,  and  a  further  0.05  on  account 
of  the  production  of  foundry  iron,  thus  making  0.41  ; 
0.45  appears  to  be  as  low  a  figure  as  it  is  safe  to 
assume  under  these  conditions.*  Tf  in  the  future 
power  could  be  obtained  at  $10  per  horse-power  year, 
the  item  of  $6.75  would  be  reduced  to  $4.50,  effecting 
a  saving  of  $2.25  per  ton. 

(5.)  The  items  for  labor,  management,  and  mainten- 
ance have  all  been  increased  from  the  Eleetro-Motals 
estimate  in  view  of  the  high  cost  of  labor  and  salar- 
ies at  the  present  time.  It  does  not  seem  likely  that 
any  material  reduction  in  these  items  can  be  expected 
during  the  next  five  or  ten  years. 

(6.)  Interest  at  6  per  cent,  was  calculated  on  the 
cost  of  the  plant,  $400,000,  and  a  working  capital  of 
$100,000;  and  depreciation  was  calculated  at  10  per 
cent,  on  the  cost  of  the  plant.  The  output  was  taken 
at  27,000  tons  per  annum.  Royalty  to  the  Electro- 
Metals  has  been  assumed  at  50  cents  per  ton,  but  T 
have  no  grounds  for  this  figure. 

(7.)  If  the  economies  indicated  in  (1),  (3),  and  (4) 
could  all  be  carried  out,  the  cost  of  making  pig-iron 
would  be  reduced  to  about  $24  per  ton.  _  In  vje\y  of 
this,  it  would  appear  that  a  plant  making  pig-iron 
in  the  Swedish  furnace  with  $10  power  should  he  able 
to  continue  to  operate  at  a  profit  even  when  prices 
fall  considerably  below  their  present  level. 

The  following  details  of  the  cost  of  making  electric- 
furnace  iron  (probably  white  pig-iron)  at  Gellivare, 
in  North  Sweden,  are  contained  in  a  report  by  -I.  A. 
Leffler,  which  appeared  in  the  Iron  Age,  September 
13th,  1917,  page  605.  I  have  changed  the  items  from 
English  to  Canadian  money. 

Cost  of  One  (Metric)  Ton  of  (White)  Pig-iron. 

1.6  (metric)  ton  of  ore  (50  per  cent,  ore  and 


50  per  cent,  briquettes)  at  $2.74  $  4  38 

Limestone   16 

0.4  ton  of  charcoal  at  $12.50    5  00 

0.272  kilowatt-vear  (0.365  horse-power  year  at 

$9.50)  ..."   3  46 

Electrodes   44 

Repair  and  upkeep   88 

Wages   1  56 

Management  and  sundries   54 

Royalty   34 

Sinking  fund   86 

Rents   1  38 

Carriage  to  Lulea   1  16 


Total  20  16 


Comparing  my  estimate  for  present  conditions  in 
British  (Jolumbia,  it  will  be  seen: — 

(1.)  That  we  have  to  face  an  increase  of  $3.62  on 
the  cost  of  ore. 

(2.)  The  consumption  of  charcoal  is  taken  as  the 
same  amount,  but  we  should  obtain  charcoal  more 
cheaply,  thus  saving  $1.80 

(3.)  My  power  assumption  is  0.085  horse-power 
year  more  than  the  above.  This  is  justified  by  the 
lower  grade  of  ore  used  and  the  higher  grade  of  iron 
to  be  made.  This  difference,  together  with  the  in- 
creased cost  per  year  ($15  instead  of  $9.50),  produces 
an  increase  of  $3.29  in  the  charge  for  power. 

(4.)  Electrodes  cost  76  cents  more  on  account  of 
the  greater  consumption  and  the  higher  price. 

(5.)  Repairs  and  maintenance  are  only  12  cents 
more. 

(6.)  Royalty  is  assumed  at  16  cents  more. 

(7.)  Interest  and  depreciation  in  my  estimate  come 
to  36  cents  more  than  the  charges  for  sinking  fund 
and  "rents"  in  the  Swedish  estimate. 

(8.)  Labor  and  management  come  to  $6.50  in  my 
estimate,  but  only  $2.10  in  Sweden.  This  difference 
of  $4.40  is  due  partly  to  the  smaller  scale  of  the  pro- 
posed plant,  but  mainly  to  the  very  much  higher  scale 
of  w^ages  and  salaries  now  obtaining  in  British  Col- 
umbia. 

It  will  be  seen  that  the  increased  amount  of  my 
estimate  (about  $10  more  than  the  Swedish  cost)  is 
due,  in  about  equal  proportions,  to  the  increased 
charges  for  ore,  power,  and  labor. 

Magnetic  Concentration  of  the  Ore. 

It  may  be  worth  while  to  attempt  an  e.stimate  of  the 
results  of  concentrating  the  ore  before  smelting  it,  so 
as  to  find  whether  any  economy  may  be  expected  to 
result  from  this  operation. 

Assume  the  ore  is  a  megnetite  containing  50  per 
cent,  of  iron  and  costing  $3  a  ton  at  the  coneentratinir 
plant,  with  a  further  charge  of  $1  per  ton  freight  to 
the  smelter.  The  cost,  using  the  undressed  ore,  is 
$8.80  per  ton  of  pig-iron,  as  2.2  net  tons  of  ore  would 
be  needed.  The  ore  is  crushed  to  a  coarse  powder 
at  a  cost  of  50  cents  a  ton.  One  ton  of  the  crushed 
ore  will  probably  yield  0.6  ton  of  70-per-cent.  con- 
centrate and  0.4  ton  of  20-per-cent.  tailings.  The  con- 
centrate is  sintered  with  cheap  fuel  on  the  Dwight- 
Lloyd  machine  and  the  briquettes  shipped  to  the 
smelter.  The  cost  of  dressing  and  sintering  will  be 
about  $1  per  ton  of  the  concentrate.    The  cost  of  th5 


product  per  ton  of  pig-iron  will  be : — 

2.4  tons  of  ore  mined  at  $3  $  7.20 

2.4  tons  of  ore  crushed  at  50  cents   1.20 

1.4  tons  of  concentrates,  dressing  and  sinter- 
ing at  $1    1.40 

1.4  tons  of  concentrates,  freight  at  $1   ..    ..  1.40 


$11.20 

2.2  tons  of  50-per-cent.  ore  at  $4   8.80 


Increased  cost  due  to  process  $  2.40 


*A  discussion  of  the  power-consumption  will  be 
found  in  Appendix  VJTl. 
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On  the  other  sitle  we  may  expect  the  following- 


economies  : — 

21/2  lb.  of  electrodes  at  S  cents  $  .20 

0.08  horse-power  year  at  $15   1.20 

Kei)airs  and  uiaintenance  :   .15 

Labor   .65 

Management                                                 .  .30 

Interest  and  doprociatioii   .40 


Total  12.90 


It  does  not  appear,  therefore,  that  a  great  saving 
could  be  effected  by  dressing  a  50-per-cent  .ore  if 
crushing  and  sintering  were  necessary,  though  Messrs. 
Becknian  and  Linden  consider  that  a  net  saving  of 
nearly  .$3  per  ton  could  be  effected  in  this  way.  I  may 
add  that  for  this  calculation  I  have  assumed  that  the 
operation  of  sintering  would  remove  the  sulphur  so 
completely  that  it  would  not  be  necessary  to  form  a 
slag  for  its  removal,  and  also  that  a  white  iron  would 
be  made  and  turned  to  foundry  iron  by  the  addition 
of  ferro-silicon,  so  that  it  would  not  be  essential  to 
have  any  silica  in  the  furnace  charge.  An  alternative 
plan  would  be  to  use  about  two-thirds  of  sintered 
concentrates  and  one-third  of  undressed  ore  in  the 
furnace  charge,  thus  obtaining  enough  silica  for  the 
production  of  foundry  iron. 

Although  the  above  calculation  shows  only  a  small 
saving  by  the  concentration  of  a  50-per-eent.  iron  ore, 
it  is  possible  that  a  more  important  economy  could  be 
effected  by  magnetic  concentration  in  the  manner  in- 
dicate in  Appendix  III. 

Production  of  Foundry  Iron. 

On  account  of  the  fact  that  the  Swedish  furnace  is 
generally  used  for  the  production  of  white  pig-iron 
containing  not  more  than  about  1  per  cent,  of  silicon, 
we  have  no  exact  data  for  the  production  of  foundry 
iron  of,  say,  3  per  cent,  of  silicon  in  this  furnace.  "We 
are  satisfied,  however,  that  there  would  be  a  decided 
increase  on  this  account  in  the  cost  for  power,  char- 
coal, electrodes,  and  maintenance,  besides  the  general 
overhead,  labor,  and  interest  charges.  In  view  of 
this,  it  is  worth  while  to  consider  what  the  cost  would 
be  of  converting  white  iron  into  foundry  iron  hy  the 
addition  of  ferro-silicon.  One  ton  of  iron  containing  1 
per  cent,  of  silicon  would  need  the  addition  of  0.04 
ton  of  50-per-cent.  ferro-silicon  to  raise  its  silicon  con- 
tent to  3  per  cent.  This  ferro-silicon  would  cost,  made 
in  the  plant,  about  Jf^S.')  per  ton,  or  $3.50  for  the  amount 
needed. 

If  the  pig-iron  were  received  in  a  large  ladle  and  the 
ferro  were  thrown  in  red-hot,  there  should  be  enough 
heat  to  effect  a  perfect  mixture;  and  as  the  iron  is 
ca.st  into  pigs  for  sale,  and  then  remelted  in  a  cupola, 
any  irregularity  would  be  remedied  before  the  final 
casting.  The  saviiig  in  the  cost  of  smelting  through 
jirorlucintr  white  iron  instead  of  foundry  iron  would 
alxiut  e(|uai  flie  cnst  of  the  ferro-silicon.  and  there 
would  be  the  mlxantage  of  nuiking  a  single  fur- 

nace product  ami  tiiniinir  as  much  of  this  as  was 
needed  into  foiuidry  irnn 

Mr.  Gronwall.  in  his  estimate  made  in  1914,  places 
the  difference  in  cost  between  grey  ami  white  pig- 
iron  as : — 
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0.03  ton  of  charcoal. 

0.03  horse-power  year. 

5  lb.  of  electrodes. 

10  cents  for  repairs. 

7  cents  for  petty  charges. 

Under  our  conditions  this  would  mean: — 

Charcoal  at  $8  $0.24 

Power  at  $15  45 

Electrodes  at  8  cents  40 

Repairs  and  petty  charges  21 


Total  ,  <)5i.3o 

We  must  add,  however,  a  proportion  of  the  charges 
for  labor,  management,  and  fixed  charges  amounting 
to  about  60  cents,  thus  bringing  the  whole  up  to 
$1.90.  The  additional  expense  may  easily  be  as  much 
as  0.05  ton  of  charcoal  and  0.0-5  horse-power  year, 
and  the  increased  cost  would  then  be  about  $3  a  ton 
(everything  considered),  or  nearly  as  much  as  the 
cost  of  the  ferro-silicon  addition. 

The  ferro-silicon  used  was  found  to  cost  $3. .50,  but, 
as  it  replaces  an  equal  weight  of  pig-iron  costing  $1, 
the  net  cost  of  the  addition  will  only  be  $2.50  per  ton 
of  the  resulting  foundry  iron. 

The  foregoing  discussion  is  not  intended  to  prove 
that  the  addition  of  ferro-silicon  to  white  iron  is  the 
best  way  of  making  foundry  iron,  but  merely  that  the 
use  of  the  Swedish  furnace  for  foundry  iron  would 
be  perfectly  safe,  because  ferro-silicon  could  be  added 
without  much  additional  expense  if  it  were  found  im- 
practicable to  make  foundry  iron  directly. 

Cost  of  Smelting-  in  Simple  Pit  Furnace. 

The  following  is  an  estimate  of  the  cost  of  making 
a  ton  of  foundry  iron  in  a  3,000-kw.  furnace  of  the 
simple  pit  type.  This  estimate  has  been  prepared  by 
Messrs.  Beekman  and  Linden,  depending  on  their  com- 
mercial experience  of  the  production  of  ferro-man- 
ganese  in  such  a  furnace.  As,  hoAvever,  they  have  no 
data  with  regard  to  the  production  of  pig-iron,  they 
have  accepted  my  figures  for  the  probable  consump- 
tion of  power  and  charcoal  in  such  a  furnace.  These 
assumptions,  which  are  based  on  calculation,  are  that 
the  open  furnace  would  need  0..50  horse-power  year 
of  electric  power,  which  is  0.05  more  than  T  allowed 
for  the  Swedish  furnace,  and  0.50  ton  of  charcoal, 
which  is  0.1  ton  more  than  I  allowed  for  the  Swedish 
furnace. 

Messrs.  Beekman  and  Linden  argued,  from  general 
considerations,  that  the  open  furnace  would  be  at  least 
as  economical  of  power  as  the  Swedish  furnace,  but 
were  not  prepared  to  guarantee  such  a  performance. 
I  do  not  think  it  will  be  safe  to  assume  any  better  fig- 
ures than  those  I  have  given  until  the  performance 
of  this  furnace  has  been  demonstrated  in  commercial 
operatioTi  over  a  considerable  period.  The  figures 
they  give  for  labor,  general  expenses,  and  interest  are 
probably  too  high,  because  they  are  considering  a  sin- 
gle 3,000-kw.  furnace,  while  the  plant  we  have  in  view 
will  employ  about  10.000  kw.  The  output  of  the  single 
furnace  is  taken  as  8,000  tons  per  annum. 
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Beckman  and  Linden's  Estimate  of  the  Cost  of  One 
Long  Ton  of  Foundry  Pig-iron  made  in  Open 
Furnace  from  a  50-per-cent.  Ore*. 

Iron  ore.  2  tons  at  $4  per  ton  .  .  ^   $^.00 

Electriciil  |)ower,  0.5  horse-power  year  at  ^li)  7.50 

Cliarcoal,  0.5  ton  at  $6  per  ton   '^-00 

Eleetrode.s,  20  lb.  at  10  eents  per  pound  ..   ..  2.00 

Labour   ^-00 

Sii])i)lies   100 

Plant  and  freneral  office  expenses   5.00 

Jiilerest    and  depreciation,    20  per  cent,  on 

.$180,000    4.50 

Total  ..  '  .ii'^O.OO 

Tf  we  are  con.siderinp:  this  furnace  as  a  unit  in  a 
plant  of  10,000  kw.,  it  seems  probable  that  the  co.st  ol 
labour  would  be  about  $6,  the  pfeneral  expenses  $3, 
and  the  interest  and  depreciation  $3.  With  these 
changes  the  total  cost  would  be  reduced  to  $33.50,  or 
about  $4  more  than  my  estimate  with  the  Swedish 
furnace. 

^fessrs.  Beckman  and  Linden  consider  that  using 
50-per  cent,  ore  at  $4  they  eouUl  obtain  a  65  per  cent, 
concentrate  at  $6.45  per  ton,  includivip-  the  cost  for 
concentratinsr  and  .sintering  of  $1.25  per  ton  of  con- 
centrate. T'^sing  this  concentrate,  they  e.stimate  the 
following,  assuming  an  output  of  10,000  tons  per  an- 
luiin  from  a  3,000-kAv.  furnace: — 

Beckman  and  Linden's  Estimate  of  the  Cost  of  Foun- 
dry from  65  per  cent.  Concentrate. 

Trou,  ore,  1.54  tons  at  $6.45  per  ton  $  9.03 

Filectric  power,  0.4  horse-power  year  at  $15  .  .  6.00 

Charcoal.  0.5  ton  at  $6  '   3.00 

Electrodes,  20  lb.  at  10  cents  per  pound  ....  2.00 

Labour   6.40 

Supplies   1.00 

Plant  and  general  office  expenses   5.00 

Interest  and    depreciation,    20  per  cent,  on 

$140,500    2.81 

Total  $36.14 

This  estimate  shows  a  saving  of  $3  as  compared 
with  the  cost  of  smelting  the  undressed  ore,  hut  T 
am  doubtful  whether  so  small  a  degree  of  concentra- 
tion would  do  more  than  barely  nnv  for  itself.  Thus, 
even  assuming  the  small  cost  of  $1.25  per  ton  of 
concentrate  to  cover  the  cru.shing  of  the  ore,  the 
magnetic  dressing,  and  the  sintering  of  the  concen- 
trate, it  appears  that  Messrs.  Beckman  and  Linden 
bave  f'JTured  on  a  perfect  dressincr.  losinor  no  iron  in 
the  t;iilin<ys.  Tf  we  assume  the  latter  to  contain  even 
so  littlo  as  15  per  cent,  of  iron,  we  would  neod  1.43 
tons  of  ore  for  each  ton  of  concentrate,  which  Avith 
tho  above  charge  would  Avork  out  at  $6.97  per  ton.  or 
*10  3n  per  ton  of  iron.  The  difference  in  power-eon- 
snnintion  of  0.10  horse-power  vear  per  ton  was  de- 
duced from  niv  own  figures,  hut  is  prohahlv  rather 
too  hi<rh  r  0  075  I'-onld  ho  n  more  probable  estimate.  A 
mistake  appears  to  have  been  made  in  the  item  for 
interest  and  depreci^itin".  which  can  hardlv  he  re- 
duced from  $4.50  to  $2. SI  by  the  increased  richness  of 


*Tt  Mill  be  found  that,  making  reasonable  allow- 
ance for  losses,  the  ore  would  have  to  contain  ahout 
55  per  cent  of  iron  in  order  that  2  net  tons  of  it 
should  yield  1  long  ton  of  pig-iron. 


the  ore.    I  believe  it  would  be  found  in  practice  that 

the  enrichment  of  the  ore  from  50  to  65  per  cent, 
would  not  effect  any  con.siderable  saving.  On  the 
other  hand,  a.s  1  show  elsewhere,  if  an  ore  of,  .say,  40 
per  cent,  could  be  mined  decidedly  more  cheaply  per 
unit  of  iron  contents  than  a  50  per  cent,  ore,  a  con- 
centrate of  65  per  cent,  or  npward.s  could  probably 
be  made  from  this  cheaper  ore  at  such  a  price  as  to 
offer  a  material  saving.  It  should  be  added  that  the 
whole  of  the  foregoing  discussion  depends  upon  the 
ease  and  completeness  with  which  the  ores  of  Briti.sh 
Columbia  can  be  concentrated.  At  pre.sent  w  have 
no  information  on  this  subject. 

An  examination  of  the  above  estimate  will  show 
that  the  consumption  of  iron  ore  must  be  taken  as  2 
long  tons  of  50  per  cent,  ore  and  1.54  long  tons  of 
65  per  cent,  concentrate  respectively  per  long  ton  «jf 
pig-iron  produced.  They  differ  in  this  respect  from 
my  own  estimates,  which  are  in  .short  tons  of  ore 
per  long  ton  of  pig-iron.  My  estimates  were  made  in 
that  way  because  the  cost  of  ore,  charcoal,  etc.,  in 
British  Columbia  is  quoted  on  the  short  ton,  while 
pig-iron  is  always  sold  by  the  long  ton. 

For  the  purpose  of  this  report,  I  furnished  Messrs. 
Beckman  and  Linden  with  the  following  e.stimate  of 
the  commercial  consumption  of  power  and  charcoal 
per  long  ton  of  foundry  pig-iron  made  in  an  open-pit 
furnace.  This  estimate  may  l)e  regarded  as  too  con- 
servative, but  I  have  no  data  on  which  I  could  base  a 
closer  estimate. 

Net  ton 
H.P.  Char- 
year,  coal. 

White  charcoal  iron  from  65  per  cent. 

concentrate   0.35  0.45 

White  charcoal  iron  from  50  per  cent. 

iron  ore   0.45  0.45 

Grey  charcoal  iron  from  65  per  cent. 

concentrate   0.40  0.50 

Grey  charcoal  iron  from  50  per  cent. 

iron  ore   0.50  0.50 

I  have  no  reason  for  doubting  the  general  correct- 
ness of  these  figures,  which,  of  course,  will  vary 
with  the  size  of  furnace  and  operating  conditions,  but 
for  purposes  of  comparison  I  would  alter  the  power- 
consumption  assigned  to  items  2  and  3  so  as  to  make 
them  equal.  Thus  the  power-consumption  for  white 
charcoal  iron  from  50  per  cent,  ore  and  for  grey 
charcoal  iron  from  65  per  cent,  concentrate  would 
each  be  0.42  or  0.43  horse-power  year. 

Comparison  with  Blast-furnace  Methods. 

It  may  be  of  value  to  compare  with  my  estimate  of 
the  cost  of  making  pig-iron  in  the  Swedish  furnace 
the  following  estimates  by  the  B.  L.  Thane  Company 
of  the  cost  of  making  pig-iron  in  a  large  blast-furnace 
near  Puget  Sound  at  1918  prices: — 

B.  L.  Thane  Company  's  Estimate  of  the  Cost  per 
Long  Ton  of  Blast-Fumace  Pig-iron. 

Iron  ore.  3.457  lb.  at  $4.40  per  long  ton  ....  $  6.81 

Coke.  2,485  lb.  at  $9.60  per  net  ton   11.93 

I-imestoue.  1,000  lb.  at  $1.90  per  long  ton  81 

Labour  .  .  .  .  •    1 . 50 
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Materials   1-50 

Capital  cluiryes;   3.40 

Total  $25.95 

(1)  — The  eliarge  for  iron  ore,  $6.81,  is  less  than 
my  estimate  of  $8,  merely  because  the  ore  is  assum- 
eti  to  contain  65  per  cent,  of  iron,  whereas  I  have 
been  advised  that  it  will  not  be  safe  to  assume  more 
than  55  per  cent.;  the  price  per  ton  of  ore  being  the 
same  ($4.-iU  per  long  ton  instead  of  $4  per  short 
ton). 

(2)  — Thi'  charge  for  coke,  $11.93,  is  more  than  the 
combined  charges  for  charcoal,  electrodes,  and 
power,  $11.15. 

(3)  — The    capital    charges  are    nearly   the  same, 
$3.40  and  $2.50,  or  including  the  royalty,  $3.10. 

(4)  — The  electric  furnace  estimate  is  higher  than 
the  other  on  account  of  the  heavy  charges  for  labour, 
$4.50,  and  management  $2,  compared  with  the  single 
item  of  $1.50  for  labour  in  the  blast  furnace  plant. 
This  difference  is  caused  mainly  by  the  difference 
in  tlie  scale  of  operations;  a  coke  blast-furnace  turn 
ing  out  at  least  300  tons  of  iron  daily,  while  the  elec- 
tric furnace  would  scarcely  make  30  tons. 

In  conclusion,  there  does  not  appear  to  be  any 
cause,  other  than  the  different  size  of  the  furnaces, 
why  electric-furnace  iron  should  cost  more  than 
blast-furnace  iron  under  the  conditions  we  find  on 
the  Coast,  and  providing  that  poAver  can  be  obtained 
at  $15  or  less. 

Two  other  estimates  by  the  B.  L.  Thane  Company 
place  the  consumption  of  coke  at  2,240  lb.,  costing 
.$7.13  per  net  ton  of  coke,  or  $7.98  per  ton  of  iron, 
and  at  2,625  lb.,  costing  $12.20  per  net  ton  of  coke  or 
$16  per  ton  of  iron ;  the  total  cost  of  a  ton  of  pig-iron 
coming  to  $22  and  $30.02  respectively. 

Since  the  above  was  written  I  have  received  a  let- 
ter from  the  British  Columbia  Electric  Railway  Com- 
pany, which  is  reproduced  in  Appendix  IV.,  stating 
in  effect  that  they  would  supply  large  blocks  of 
power  up  to  10,000  horse-power  in  the  neighbourhood 
of  Vancouver  for  a  charge  of. 0.5  cent  per  kilowatt- 
hour.  This  charge  is  so  high  as  to  render  impossible 
any  large  scale  production  of  electric  pig-iron  in  the 
Swedish  or  open-pit  furnace,  and  unless  some  other 
method  can  be  devised  that  will  need  decidedly  less 
power,  all  that  can  be  done  Avill  be  to  make  a  small 
amount  of  pig-iron  during  the  present  period  of  ex- 
trenu'  high  prices.  In  view  of  the  necessarily  tem- 
jiorary  nature  of  such  operation,  it  would  be  impos- 
sible to  install  a  plant  of  Swedish  furnaces,  and  we 
can  only  consider  the  simple  open-pit  furnace,  be- 
cause, although  it  uses  more  power  per  ton  of  pig- 
iron,  it  can  be  installed  more  quickly  and  more 
cheaply,  and  can  easily  be  converted  to  the  produc- 
tion of  ferro-alloys,  or  even  replaced  by  electric 
steel-making  furnaces,  when  the  drop  in  the  price  of 
pig-iron  shall  render  its  ])roducfion  impossible. 

In  calculating  the  cost  of  makijig  iron  in  the  simple 
pit  furnace  with  power  at  0.5  cent,  I  jnust,  for  com- 
parison with  the  previous  instaju-es.  convert  this  fig- 
ure info  a  charge  for  the  horse-power  year.  For  this 
purpose  1  shall  assume  a  load  factor  of  85  per  cenl., 
whii'li  jjrovides  for  stops  f(M'  rejiairs,  as  well  as  the 


usual  degree  of  irregularity  of  power.  On  this  as- 
sumption the  horse-power  year  would  cost  $27.80. 
The  cost  of  nudcing  a  long  ton  of  foundry  iron  in  a 
plant  of  10,000  lav.  Avould  l)c  about  as  follows: — 

Cost  of  One  Long  Ton  of  Foundry  Iron  using  0.5 
Cent  Power. 


Iron  ore,  2  tons  at  $4  per  ton   $  8.00 

Electrical  power,    0.5  horse-power    year  at 

$27.80    13.90 

Charcoal,  0.5  ton  at  $6  iiev  ton   3.00 

Electrodes,  20  lb.  at  10  cents  per  pound  ..  ..  2.00 

Labour   6.00 

Supplies   1.00 

Plant  and  general  office  expenses   5.00 

Interest  and  depreciation   3.00 


Total  $41.90 


With  so  high  a  charge  for  power  the  operations 
would  probably  be  on  a  smaller  scale,  and  it  would 
be  inexpedient  to  install  as  much  labour-saving  ap- 
])lianees,  so  that  the  cost  would  agree  more  closely 
with  Beckman  and  Linden's  estimate  of  $39,  correct-' 
ed  for  the  higher  price  of  poAver.  This  would  come 
to  .$45.40  per  ton  of  pig-iron.  Thus  it  appears  that 
unless  cheaper  power  can  be  obtained  the  eo.st  of 
making  electric  pig-iron  in  British  Columbia  will  be 
in  the  order  of  $40  to  $45  per  ton. 

The  British  Columbia  Railway  Company  offer  2,000 
kw.  of  $15  power  on  Vancouver  Island,  but  this  does 
}iot  improve  the  situation  materially,  because  the 
scale  of  operations  Avould  be  so  small  that  the  cost  of 
a  ton  of  iron  would  certainly  be  in  excess  of  $40. 

It  should  also  be  noted  that  the  above  offers  of 
power  Carry  some  restrictions  Avith  regard  to  the  com- 
pany's peak-load  periods.  I  have  no  particulars  in 
regard  to  this,  but  no  doubt  it  Avould  further  increase 
the  operating  cost  by  reducing  the  output  from  a  giv- 
en electrical  plant  and  staff. 


PROBLEMS  INVOLVED  IN  CONCENTRATION  & 
UTILIZATION  OF  DOMESTIC  LOW-GRADE 
MANGANESE  ORE.* 

By  EDMUND  NEWTON.t  New  York,  N.Y. 

{This  is  (I  reprint  of  a  paper  presented  at  the  February 
Meeting  of  the  American  Institute  of  Mining  En- 
gineers, held  in  New  York.) 

Introduction. 

Tiu'  steel  industry  of  the  United  States  has  depended 
in  the  jiast  almost  wholly  upon  imports  for  its  supplies 
of  manganese.  ]Many  of  the  important  domestic  sources 
yield  ores  leaner  in  their  natural  condition  than  the 
foreign  ores  the  steel  industry  has  been  accustomed  to 
use.  To  nudce  them  available,  therefore,  either  the  ores 
must  be  coiu-enlrated  or  the  i)i-acti('e  of  the  steel  indus- 
ti'v  modified. 

Roughly  25,000  T.  annually  of  high-grade  manganese 
ores  are  used  for  dry  l)atteries,  for  chemical  luirjioses, 
and  in  other  ways;  while  api)roximately  750,000  T.  are 
rerpiired  for  nuiking  .steel. 
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I'.y  ()rcsciit  piii.  lirr,  .  \ri  ^  toll  of  steel  tfikes  nw  avcr- 
«.'(•  of  about  14  lb.  (1.8  kfr.)  of  metallic  niaii5raneae.  Thi.s 
i.s  irnorallv  acUled  to  the  steel  in  the  form  of  an  alloy, 
the"  standard  alloys  beinp  the  80-per  cent  ferro-inan- 
.'anese  and  the  20-per  cent  spio^releisen.  During  the 
year  1017,  286,000  T.  of  ferroinanganese  and  l!)3,2ni  T. 
"of  spie«''eleisen  were  made  in  this  country,  the  former 
larcM>lv"from  imported  ores;  and  45,381  T.  of  ferro- 
man.'anese  were  imported.  The.  metallic  manganese 
rei)rcseiited  bv  these  alloys  was  304,000  T.,  the  i^roduct 
of  roughly  800.000  T.  of  high-grade  ore  and  345,000  T. 
of  low-grade  ore. 

It  is  hoi)ed  that  certain  modifications  in  steel  prac- 
tice may  be  brought  about  to  the  end  that  lower-grade 
alloys  and  more  spiegel  will  be  used,  and  that  mangan- 
ese will  be  conserved  both  in  producing  the  alloys  and 
in  their  utilization.  It  has  been  estimated  that  the  1918 
output  of  steel  will  require  280.000  T.  of  metallic  man- 
ganese, which,  according  to  the  program  laid  down,  will 
consume  about  750,000  T.  of  ores  of  sufficiejitly  high 
grade  to  produce  fcrromarigancse,  and  about  700,000  T. 
of  low-grade  ores  suitable  for  making  spiegel. 

There  is  an  abundance  of  low-grade  ore  in  this  coun- 
try suitable  for  spiegel,  but  to  make  ferromanganese 
higher  grade  material  is  necessary.  Hence  the  concen- 
tration of  our  domestic  material  presents  a  field  for  re- 
search and  experimental  work. 

Manfjanese  Deposits  in  the  United  States. 

Before  the  war  manganese  ore  was  mined  in  relatively 
small  quantities  in  the  Appalachian  region,  including 
Virginia,  Tennessee  and  (ieorgia,  and  in  Arkansas,  but 
owing  to  the  increase  in  prices  during  the  past  three 
years  manganese  mining  has  been  undertaken  also  in 
Montana,  California,  Arizona,  New  Mexico,  Nevada, 
Utah,  and  Minnesota. 

From  data  now  available  it  appears  that  in  this  coun- 
try deposits  of  high-grade  manganese  ores  are  usually 
small,  while  materials  lower  in  manganese  and  higher 
in  iron  occur  in  appreciable  quantities.  Our  total  quan- 
tity of  manganese-bearing  material  is  relatively  large, 
but  on  account  of  the  difficulty  of  mining  small  deposits 
and  the  apparent  undesirability  of  the  low-manganese 
material  in  the  steel  industry  many  difficulties  present 
themselves. 

Manganese  bearing  materials  of  the  United  States 
may  be  roughly  classified  as  follows: 

1.  Manganese  ore  proper. 

2.  Manganiferous  iron  ore. 
v5.  Miscellaneous  material. 

(a)  Manganiferous  silver  and  lead  ore. 
(ft)  Zinc  residium  from  manganiferous  zinc  ore. 

Manganese  ore  as  now  defined  by  the  trade  is  ma- 
terial containing  over  35  per  cent  manganese  and  suit- 
able for  the  manufacture  of  70  per  cent  ferromanganese. 
Manganiferous  iron  ore  contains  less  manganese  and 
more  iron.  Usually  iron  ])redominates,  but  there  is  no 
hard  and  fast  line  of  demarcation  between  manganese 
ore  aiul  manganiferous  iron  ore.  Manganese  and  iron 
are  usually  closely  associated  in  nature,  and  all  grada- 
tions from  very  low  manganese  ores  with  high  iron,  to 
high  manganese  ores  with  low  iron,  may  be  met  in  vari- 
ous deposits  or  in  the  same  deposit. 

Manganiferous  silver  ore  is  similar  to  manganifer- 
ous iron  ore,  there  being  sufficient  silver  to  make  it 


valuable  for  that  metal.  It  may  be  n.sed  for  the  produc- 
tion of  manganese  alloys  and  commercial  considerations 
alone  control  tli<>  hjdance  between  the  manganese  or  the 
silver  value. 

Zinc  residuum  is  a  byprfKluet  from  the  smelting  of 
certain  zinc  ores  of  Franklin  Furnace,  N.J.'  which  con- 
tain eoasiderablc  manganese.  After  the  zine  is  i^mor- 
ed  the  remaining  product,  called  residuum  is  of  nearly 
the  .same  composition  as  natural  manganiferous  iron  ore, 
and  for  a  number  of  years  has  been  used  for  making 
spiegeleisen. 

Metallurgical  Hequirenients  of  the  Hteel  Industnj. 

Manganese  is  principally  u.sed  in  the  steel  industry 
ill  the  form  of  manganese  alloys.  A  less  important  u.se 
is  for  increasing  the  manganese  content  of  certain  pig 
irons  to  give  them  particular  tpialities,  as  for  foundry 
purposes,  or  to  assist  in  metallurgical  operations  of  cer- 
tain .steel-making  processes  .as  in  the  basic  open-hearth 
process.  The  alloys  of  manganese  generally  used  in 
this  country  are  ferromanganese,  formally  containing 
80  per  cent,  but  now  70  per  cent  metallic  manganese, 
and  spiegeleisen,  containing  from  15  to  20  per  cent 
metallic  manganese.  The  remaining  content  of  these 
alloys  is  principally  iron  with  small  quantities  of  car- 
bon, silicon  and  phosphorus. 

For  the  past  few  years  ferromanganese  has  been  gain- 
ing in  popularity  with  .steel  manufacturers,  spiegeleisen 
declining  proportionately.  Until  recently  approximate- 
ly nine-tenths  of  the  metallic  manganese  used  in  the 
steel  industry  was  in  the  form  of  the  standard  80  per 
cent  alloy.  "Ferro,"  as  it  is  usually  called,  is  easier  to 
use  than  alloys  containing  smaller  quantities  of  man- 
ganese, as  the  required  quantity  of  that  metal  is  con- 
tained in  smaller  bulk. 

The  difficulty  of  obtaining  ores  siaitable  for  the  pro- 
duction of  "ferro"  during  the  past  few  years,  has  led 
to  the  consideration  of  using  what  may  be  called  inter- 
mediate alloys  with  manganese  contents  varying  be- 
tween 20  and  80  per  cent.  In  the  electric  furnace  cer- 
tain alloys  can  be  made  with  a  relatively  large  content 
of  silicon  in  addition  to  the  manganese  and  iron.  The 
extent  to  which  such  alloys  may  satisfactorily  be  used 
in  steel  manufacture  is  not  alone  a  technical  or  econo- 
mic problem,  but  is  largely  controlled  by  the  prejudice 
of  steel  masters  against  deviating  from  established 
practice. 

Phosphorus  is  an  undesirable  element  in  finished 
steel.  In  the  manufacture  of  manganese  alloys  all  the 
phosphorus  contained  in  the  ore  will  enter  the  alloy  and 
will  be  introduced  into  the  steel  when  the  alloy  is  added. 
It  is  permi.ssible.  however,  for  an  alloy  high  in  mangan- 
ese to  contain  more  phosphorus  than  one  low  in  man- 
ganese, for  in  the  former  ca.se  less  alloy  is  needed  to 
introduce  a  given  quantity  of  manganese. 

For  many  years  manganese  alloys  have  been  princi- 
pally manufactured  in  the  blast  furnace,  although  re- 
cently certain  plants  have  produced  them  in  the  electric 
furnace.  The  operation  of  a  bla.st  furnace  on  mangan- 
ese alloys  is  in  general  similar  to  ordinary  pig-iron 
practice,  but  there  are  high  metal  losses,  principally  in 
the  slag  and  in  the  stock.  The  manganese  content  of  the 
slag  may  be  partly  controlled  by  furnace  manipulation, 
but  it  is  evident  that  the  total  loss  in  this  manner  is 
directly  proportional  to  the  slag  volume. 
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Tlie  ivsiilts  of  iiuTeased  slaji'  volume  are  eiiniiilative 
and  serious.  The  accompanying  increased  loss  of  man- 
ganese requires  that  more  ore  be  used  per  ton  of  alloy 
produced.  The  additional  ore  introduces  more  slag- 
forTiiiufr  constituents,  requiring  more  coke  to  melt  it, 
whieli  in  turn  tends  to  produce  more  slag,  while  increas- 
ed slag  volume  cuts  down  the  daily  output  of  alloy.  The 
greater  manganese  loss  decreases  the  ratio  of  manganese 
to  iron  in  the  alloy  and  unless  proper  allowance  is  made 
the  alloy  will  be  below  the  .standard  grade  and  therefore 
subject  to  penalty  by  the  purchaser.  Not  only  will  the 
alloy  sell  for  less,  but  the  decreased  daily  output  will 
lessen  the  total  ])rofits. 

The  alloy  manufacturer  endeavoi's  to  })rotect  himself 
against  these  decreased  profits  by  adjusting  schedules 
for  ore  purchase.  Although  the  endeavor  is  made  to 
equalize  the  effects  of  poor  ores  in  furnace  practice, 
the  alloy  producer  would  prefer  to  buy  better  ores  and 
pay  correspondingly  more,  whenever  they  are  available. 
The  subject  of  pi'ices  and  schedules  has  already  been 
fullv  discussed  in  the  introductory  chapter  of  this  series 
by  Mr.  C.  M.  Weld.' 

Concentration  of  Domestic  Loiv-grade  Manganese  Ores. 

The  comprehensive  term,  concentration,  as  here  used 
is  intended  to  include  the  improvement  of  low-grade 
material  by  any  suitable  means  preliminary  to  smelting. 
The  recpiirements  of  metallurgical  practice  control  the 
classification  of  manganese  materials  into  low-grade  and 
high-grade.  In  some  cases,  the  term  low-grade  may  i-e- 
fer  to  a  low  manganese  content  with  respect  to  iron  or 
to  large  quantities  of  non-metallic  impurities.  The  de- 
trimental effect  on  metallurgical  practice  and  resulting 
penalties  offers  the  incentive  for  attempts  to  improve 
the  material  or  raise  the  grade  before  smelting. 

Factors  Controlling  the  Possibilities  of  Concentration. 

In  order  to  properly  interpret  the  possibility  of  com- 
mercially concentrating  any  type  of  manganese-bearing 
material,  it  is  necessary  to  consider  many  technical  and 
economic  factors.  For  a  particular  property,  district, 
or  class  of  nuiterial  it  is  necessary  to  obtain  data  on  the 
following  factors: 

1.  Character  and  size  of  the  deposits. 

2.  Conditions  affecting  mining  and  marketing. 

3.  Character  of  ore  material  as  affecting  the  possible 
improvement  of  grade. 

4.  Metallurgical  value  of  crude  ore  and  possible  con- 
centrate. 

5.  Commerrial  considerations. 

Size  and  Character  of  Deposit. 

Obviously  a  deposit  containing  a  large  fpiantity  of 
low-grade  ore  would  warrant  considerable  e.\i)erimental 
work  in  order  to  determine  methods  of  treatment.  Con- 
versely, if  a  particular  type  of  material  occurred  in 
only  one  deposit  and  contained  but  a  few  thousand  tons, 
it  is  evident  that  the  value  of  the  product  to  the  indus- 
try' at  large  would  be  relatively  small,  even  if  it  were 
pos.sible  to  concentrate  it.  Therefore  jiroper  perspective 
should  be  obtained  in  order  that  no  uiulue  proportion  of 
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time  be  devoted  to  a  concentrating  problem  which  may 
be  of  considerable  technical  and  individual  interest  but 
which  would  assist  little  toward  furnishing  any  consid- 
erable portion  of  the  industry's  needs. 

In  other  words,  the  mineralized  mass  must  be  of  such 
size  and  character  as  to  justify  the  expenditure  of 
money  in  its  development  and  beneficiation  and  return 
interest  on  the  investment  proportional  to  the  risk 
taken.  This  factor  is  of  vital  importance,  and  it  is 
feared  that  under  the  stimulus  of  production  incident 
to  national  needs  during  the  war,  sound  business  princi- 
ples have  at  times  been  overlooked. 

Conditions  Affecting  Mining  and  Marketing. 

In  addition  to  the  classification  of  deposits  on  the 
basis  of  quantity  and  character,  it  is  necessary  to  deter- 
mine the  natural  factor's  controlling  mining  methods, 
transportation  facilities  and  marketing. 

The  manganese  deposits  of  the  United  States,  while 
widely  scattered  and  comparatively  small,  may  never- 
theless be  mined  by  relatively  simple  and  therefore 
cheap  methods.  The  mines  are  for  the  most  part  shal- 
low, so  that  extensive,  non-productive  development  and 
elaborate  equipment  are  not  necessary.  Intricate  prob- 
lems of  ventilation  and  drainage  have  not  to  be  solved, 
and  if  all  operations  are  competently  directed,  common 
mine  labor  will  generally  suffice.  Limited  tonnage 
means  short  life,  and  temporary  support  of  excavations 
following  more  or  less  crude  mining  practice  prevails. 
The  cost  of  mining,  however,  will  be  more  or  less  gov- 
erned by  the  necessity  of  selective  mining  which  in  turn 
is  determined  by  the  variability  in  character  of  the  ore, 
the  feasibility  of  economic  concentration,  the  transpor- 
tation facilities  and  the  distance  from  a  consuming  cen- 
ter. All  these  factors  must  be  properly  co-ordinated 
and  their  combined  influence  studied  before  intensive 
production  from  individual  properties  is  started.  By  the 
elimination  of  waste,  concentration  may  yield  a  product 
desired  by  the  steel  industry,  but  the  cost  may  be  pro- 
hibitive. The  reduction  of  weight  resulting  from  waste 
discard  may  enable  the  producer  to  offset  excessive 
freight  rates,  but  geographic  isolation  will  invariably 
handicap  an  enterju-ise.  P^reign  ores  will  always  find 
a  market  in  the  United  States  since  the  deposits  fi-om 
which  they  come  are  larger  and  more  uniform  in  char- 
acter while  the  wage  scale  is  low,  and  railroad  transpor- 
tation can  never  compete  with  ocean  freight. 

Characteristics  of  Ore  Affecting  Beneficiation. 
Character  of  Manganese  Minerals. 

There  are  a  great  luimber  of  minerals  containing 
manganese,  but  relatively  few  that  are  commercially 
important.  U.sually  it  is  rather  difficult  to  identify  ac- 
curately the  manganese  minerals  contained  in  domestic 
oxidized  ore.  Several  minerals  may  occur  in  more  or 
l(>ss  intimate  association,  and  in  some  cases  one  has  been 
fornuMl  by  alteration  of  another.  The  hardness  of  the 
individual  minerals  varies  widely.  Pyrolusitc  is  soft 
and  may  l)e  readily  pulverized  between  the  fingers. 
Difficulty  might  be  expected,  therefore,  in  attempts  to 
recover  this  mineral  by  the  common  processes  of  wel 
concentration.  The  other  minerals  are  harder  but  usual- 
ly brittle.  AVlule  the  character  of  the  individual  min- 
erals is  important,  the  association  of  the  several  man- 
ganese minerals  with  the  ganguc  materials  and  the  re- 
lation thereto  often  has  a  more  important  bearing  upon 
the  problem  of  concentration. 
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Ma.H'aiu-s,.  ore  niinrd  on  }.  cominerfial  scale  always 
,.o„t,.i.rs  in.,)nritios.  The  Prrsonco  of  some  of  those  will 
1,0  ol.vions  l)v  sin.pl<>  insi-vtion,  wliilo  otlicrs  may  r."- 
„„ir,>  <-lH«niical  analysis  for  tlirir  (letcrnunat.oii.  f he 
impdi-itics  associated  witli  iminjxaiH'so  miiierals  may  he 
,-l->ssifiod  as-  (1)  Those  derived  from  associated  rocks 
or  rocks  ,)artiallv  rei)l'ice(l  by  mano:anesc-l)oarinfi  solu- 
tions (2)  those  associated  with  the  man<ranese  in  solu- 
tion and  deposited  simultaneously,  and  (3)  those  chemi- 
eallv  comhined  with  man-anese  in  the  mineral.  Prom 
thc'melallur'rical  viewi)oint  all  are  impurities  and  must 
be  removed  either  before  mctallur<rical  treatment  or  by 
it. 

For  convenience  the  common  impurities  in  maii^'ancsc 
ores  may  be  classified  according  to  certain  <?eiieral 
physical  and  chemical  i)rinciples  as  follows: 

1.  Metallic:  Iron,  lead,  zinc,  silver,  and  in  some  cases, 
nickel,  copper  and  tungsten. 

2.  Gangue:  "Basic"  lime,  magnesia,  baryta,  "acid" 
silica  and  alumina. 

3.  Volatile:  Water  (atmospheric  moisture  and  mole- 
cular water),  carbon  dioxide,  organic  matter. 

4.  Miscellaneous:  Piiosphorns  and  sidfur. 

The  chemical  beliavior  of  these  impurities  affects 
metallurgical  o])eratioiis,  while  the  physical  form  in 
wliicli  they  occur  controls  the  possibility  of  removal 
previous  to  smelting,  and  the  choice  of  methods  of  re- 
moval. 

The  proportion  of  manganese  to  useless  or  harmful 
constituents  of  the  ore  determines  its  value  and  desir- 
ability. The  ])reseiicc  of  appreciable  (iiiantities  of  any 
imi)urity  means  that  more  ore  must  be  mined  and  smelt- 
ed to  i)'roduce  a  given  weight  of  alloy.  Some  impuri- 
ties, liowever,  are  more  detrimental  than  others. 

.Metallic  impurities,  of  which  iron  is  the  most  com- 
mon, will  usually  be  reduced  and  retained  by  the  alloy. 
The  (piantity  present,  coiitrols  the  desirability  of  the 
alloy  for  use  in  steel  manufacture.  Metallic  impurities 
other  than  iron  occur  usually  in  such  small  quantities 
that  they  are  not  detrimental  to  the  resulting  alloy. 
Zinc  is  an  exception;  it  is  largely  volatilized  in  the 
smelting  and,  if  present  in  appreciable  quantities,  the 
fume  will  condense  as  oxide  in  the  hot-blast  stoves, 
which  may  interfere  with  furnace  operations.  Unless 
the  furnace  to]i  gases  are  washed  the  stoves  must  fre- 
(piently  be  cleaned,  with  consequent  loss' of  time.  When 
the  price  of  zinc  is  high  the  zinc  oxide  recovered  from 
the  stoves  yields  a  substantial  sum.  Silver  is  neither 
detrimental  to  manganese  alloys  from  the  standpoint 
of  steel  manufacture  nor  advantageous.  The  silver  con- 
tent of  a  manganese  alloy  has  no  value,  consecpiently 
no  credit  is  allowed  the  miner  for  silver  contained  in  an 
ore  when  it  is  to  be  used  for  manganese-alloy  manufac- 
ture. In  some  cases  the  quantity  of  silver  in  a  man- 
ganiferous  ore  is  such  that  it  has  greater  value  for  the 
lead  smelter.    The  manganese  then  acts  as  a  flux. 

The  gangue  impurities  classed  above  as  basic  and 
acid  may  also  be  called  slag-forming  imi)urities.  In 
smelting  these  imimrities  mu.st  be  fluxed  to  form  slag. 
Slag  is  usually  considered  a  waste  product  of  a  smelt- 
ing operation,  but  it  has  imi)ortant  metallurgical  func- 
tions, and  just  sufficient  slag  must  be  present  to  per- 
form those  functions  properly  and  economically.  Au 


excess  of  slag  must  be  avoided.  In  marigane«e-alloy 
manufacture  the  slag  contains  more  or  1««  manganw 
which  does  not  enter  the  alloy.  The  quantity  of  man- 
ganese thereby  lost  is  dependent  upon  the  basicity  of 
tlie  slag,  the  temperature,  and  the  slag  volume.  The 
first  two  factors  control  the  quantity  of  manganese  in 
a  given  weight  of  slag,  while  it  is  obvious  that  a  greater 
slag  volume  will  result  in  a  greater  los.s  of  manganese. 

Silica  is  u.sually  the  predominating  .slag-forming  con- 
stituent in  domestic  manganese  ores.  A  certain  quan- 
tity of  silica  is  reduced  to  the  metallic  state  in  the  smelt- 
ing operation  and  is  recovered  in  the  alloy  as  silicon, 
but  the  larger  part  must  be  fluxed  with  lime,  magnesia 
or  other  bases  to  form  slag.  Manganese-alloy  slags 
should  be  basic,  hence  a  larger  quantity  of  slag  will  be 
produced  from  an  ore  with  acid  gangue  than  in  normal 
iron  bla.st-furnace  practice.  Alumina  is  a  slag-forming 
constituerit,  and  while^  usually  classed  with  silica,  it 
acts  somewhat  differently  in  bla.st-furnaee  operations. 
Brazilian  ores  are  notably  high  in  alumina,  but  irost 
domestic  ores  contain  relatively  small  quantities. 

Lime,  magnesia  and  baryta  in  an  ore  are  al.so  slag- 
forming  constituents,  but  they  combine  with  the  silica 
^ind  alumina  present  and  thereby  reduce  th»  quantities 
of  these  bases  necessary  in  the  form  of  limestone  or 
dolomite  for  the  furnace  charge.  Baryta  is  not  com- 
mon as  a  gangue  mineral.  It  is  not  so  strong  a  ba.se 
as  either  lime  or  magnesia.  While  these  constituents 
off.set  the  metallurgical  effects  of  silica  or  alumina, 
from  the  standpoint  of  evaluating  an  ore  they  represenl: 
weight,  and  if  the  ore  must  be  transported  a  consider- 
able distance  to  be  smelted,  it  is  doubtful  whether  their 
value  as  bases  would  equal  the  additional  freight 
charge.  Limestone  can  generally  be  obtained  at  low 
cost  close  to  the  smelter. 

Volatile  impurities  are  removed  from  the  top  of  a 
blast  furnace  largely  by  the  surplus  heat.  It  is  desir- 
able, however,  in  order  to  reduce  the  loss  of  manganese 
from  this  cause  to  keep  the  top  of  a  manganese-alloy 
blast  furnace  cool.  Volatile  compounds  are  not  particu 
larly  detrimental  to  smelting.  AVhen  carbonate  ores  are 
being  treated  the  case  is  somewhat  different,  some 
metallurgists  claiming  that  in  treating  rhodochrosite 
ores  the  ratio  of  carbon  monoxide  to  dioxide  in  the  fur- 
,nace  gases  is  disturbed,  which  has  a  detrimental  effect 
on  the  reduction  of  the  oxides  of  manganese  in  the  iip- 
per  part  of  the  furnace.  It  has  also  been  suggevSted  that 
the  carbon  dioxide  driven  off  combines  with  carbon  of 
the  coke,  forming  carbon  monoxide  in  the  upper  part 
of  the  furnace,  and  thus  increa.ses  the  coke  consump- 
tion.   Definite  data  are  not  available  on  these  points. 

From  the  practical  standpoint  all  the  j^hosphorus  in 
the  ore  mixture,  together  with  that  contained  in  the 
coke  and  limestone,  is  recovered  in  the  resulting  alloy. 
The  permissible  quantity  of  phosphorus  in  an  alloy  such 
tiiat  it  does  not  produce  detrimental  effe.-Ts  when  add- 
ed to  steel  has  not  been  definiteiy  determined.  The 
higher  the  manganese  content  of  an  alloy,  the  larger  the 
(piaiitity  of  phosphorus  that  may  safely  be  contained. 
Ordinarily  steel  makers  desire  as  large  a  margin  of  safe- 
ty as  possible  and  therefore  have  specified  that  pho-s- 
plionis  shall  not  be  above  a  certain  percentage  in  an  ore. 

Snlfur  usually  exists  in  relatively  small  quantities  in 
oxidized  manganese  ores,  but  in  the  case  of  the  prim- 
iwy  rhodochrosite  ores  of  Butte  and  other  part.s  of  the 
West  there  may  be  present  considerable  quantities  cf 
sulfides  of  iron  and  zinc.    Sulfur  is  not  a  serious  fac- 
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tor,  as  tlic  coiidit ions  of  blast-f uniaee  operation,  wli^n 
makinti-  iiia niiaiicsi'  alloys,  are  sia-h  tliat  sulfur  eoiiihiacs 
with  inanji:ani'se  or  lime  and  is  readily  retined  hy  I  lie 
sla^',  only  Iraeos  eiiteriiifi;  the  alloy. 

Knowinj,^  the  et'feet  of  impui'it ies  in  manganese  ores 
on  l)last-furnaee  praetiee,  the  methods  of  eliminal iiifi' 
them  may  he  considered.  ()re-dressin<>'  deals  with  the 
separation  of  deleterious  or  useless  materials  from  tlie 
more  valuable  minerals,  thereby  raisinp-  the  gi-ade  and 
redueinL;-  thr  i|nantity  of  the  concentrated  product.  To 
aeeomplisli  tiiis  it  is  essential  that  the  physical  and 
ehemical  characteristics  of  the  ore  be  dctermiiu'd.  These 
factors  are  <roverned  largely  by  the  type  of  dejiosit  from 
which  the  ore  is  mined.  As  types  of  ore,  entirely  dis- 
i-eirarding  genesis,  we  recognize: 

1.  Khodochrosite  and  rhodonite;  carbonate  and  sili- 
cate ores,  deposited  in  fissure  veins  or  replacing  orig- 
inal rocks. 

2.  Nodular  ores:  accretions  of  manganese  oxide  in 
soft  jilastic  clays. 

'■i.  Manganese  oxides  dejjosited  in  small  fissures  or 
fracture  planes,  as  bi'cccia  fillings,  or  as  more  or  less 
impure  beds. 

4.  ^Manganese  oxides  occurring  as  infiltrations,  de- 
liosited  in  minute  pore  spaces,  as  particle  replacements, 
or  otherwise  intimately  mixed  with  the  rock  or  gangnc. 

In  the  first  class  of  deposits  the  principal  gangue 
impurity  is  silica,  although  sulfides  of  silver,  lead,  zinc 
ind  iron  are  often  found  in  appreciable  quantities.  The 
silica  occurs  both  as  quartz  and  chemically  combined 
in  rhodonite  ores.  In  the  carbonate  ore,  the  carbon 
dioxide  may  be  removed  by  calcination,  thus  effecting  a 
concentration,  but  rhodochrosite  decrepitates  sii'ongly 
when  heated  to  a  temperature  where  the  oxide  is  form- 
ed, tending  to  produce  an  excessive  quantity  of  fine  ma- 
terial which  is  uiulesirable  in  practice.  The  breaking 
up  of  the  particles  by  calcination  will  isolate  some  of  the 
free  silica,  which  on  account  of  its  larger  sized  parHeles 
may  be  screened  out.  The  sulfide  minerals  nny  occur 
in  such  quantity  that  it  is  desirable  to  remove  them  by 
gravity  methods  of  separation. 

In  the  second  class  of  deposits  the  nodules  are  of  var- 
iable .size  and  usually  high  in  manganese.  They  do  not 
ajjpear  to  be  contaminated  intcrimlly  with  the  inclos- 
ing nuiterial.  The  clays  are  soft,  whereas  the  nodules 
arc  generally  hard.  This  type  is  common  in  the  Ap- 
])alachian  region  of  the  United  States.  The  clay  may  be 
separated  from  the  manganese  nodules  by  means  of  log 
washers,  followed,  where  necessary  and  where  the  size 
of  tlie  deposits  warrants  the  installation,  by  picking- 
l)elts,  crushers,  screens  and  jigs. 

With  deposits  of  the  third  class  the  manganese  iniii- 
orals,  although  closely  associated  with  the  inclosing 
rock,  are  not  generally  contaminated  by  it  and  ma.v  be 
relatively  pure.  The  method  of  treatment  will  vary 
with  the  size  of  the  manganese  particles  and  the  hard- 
nes.s  of  the  rock  but  will  not  differ  e.s.sentially  from  the 
treatment  of  the  .secoiul  class.  If  there  is  little  or  no 
clay,  the  log  washer  will  be  omitted,  while  ci'ushing, 
screening,  .iigging,  and  |)ossibly  tabling  will  nud<e  up 
the  concentrating  process. 

It  should  be  noted  that  if  the  mineral  is  largely  pyro- 
lusite,  and  tlierefore  friable  and  soft,  crushing  may  pro- 
duce an  excessive  (piantity  of  fine  material,  composed 


.of  manganese  minei-als  which  are  difficult  to  recover 
by  means  of  gravity  or  water  methods  of  separation. 
If,  however,  the  manganese  mineral  is  of  a  hard,  dense, 
massive  variety,  and  the  inclosing  rock  more  friable, 
the  problem  is  simpler.  When  the  specific  gravities  of 
the  minerals  and  the  gangue  approximate  each  other 
wet  concent i-a1  ion  is  difficult  uidess  there  be  a  marked 
difference  in  the  size  of  particles. 

From  llie  standpoint  of  concentration  it  is  obvious 
that  the  association  of  gangue  materials  with  the  de- 
sired minei-al  in  ores  of  the  fourth  class  is  so  intimate 
that  the  finest  crushing  imaginable  would  not  permit  of 
separation  by  nu>chanical  means.  -To  this  type  the  silice- 
ous manganese  ores  of  the  AVestern  States  may  be  as- 
signed. Ore-dressing  experimentation  has  conelusivel.y 
shown  that  where  the  silica  is  chemically  combined 
with  the  manganese  or  where  colloidal  silica  envelopes 
the  manganiferous  particles,  wet-process  or  gravity  con- 
centration will  not  give  the  desired  results. 

Concentration  of  Manganese  Ores. 

It  is  not  within  the  scope  of  this  paper  to  describe 
in  any  detail  actual  ore-dressing  or  concentration  prac- 
tice. It  is  axiomatic  that  small  deposits  or  mines  of 
(luestionable  life  do  not  warrant  elaborate  plans  or  the 
adoption  of  intricate  beneficiation  processes.  A  gen- 
eral classification  of  methods  applicable  to  the  man- 
ganese industry  is  given  below.  These  are  all  prelim- 
inary to  the  greater  and  final  concentration  of  the  de- 
sirable elements  in  the  blast  furnace  from  which  the 
ferro-alloy  is  produced. 

Simple  Methods  of  Concentration : 

(a)  Selective  mining. 

(b)  Hand  picking. 

(c)  Jigging. 

(d)  Screening. 

(e)  Log  washing. 

(f)  Water  classification. 

(g)  Roughing  table  treatment. 

(h)  Slime  table  or  vanncr  treatment. 

(i)  Pneumatic  separation. 

(j)  Combination  of  two  or  more  of  the  above. 

Complex  Methods: 

(a)  Magnetic  separation  : 

1.  Without  preliminary  thermal  treatment. 

2.  With  preliminary  thermal  treatment. 

(b)  Electi'ostatic  Hcparation. 

(c)  llydrometalhargical  processes: 

1.  Leaching  with  various  acids.  Precipitation  by 

chemical  substances. 

2.  Leaching  with  various  acids.  Preci])itat ion  by 

electrolysis. 

'^>.  Leaching  with  various  acids.    Evapoi'ation  of 
solution  and  heat  treatment  in  i-otary  kiln. 
((})  Preliminai'y  thermal  processes: 

1.  Drying,  to  remove  hygroscopic  moisture. 

2.  Calcining,  to  remove  carbon  dioxide  or  com- 

bined water. 

3.  Agglomei-ating   fine    concenti'ates    to  make 

them  desirai)le  for  blast-furiuu-c  use. 

4.  Volatilizing  manganese  at  high  temperatures 

in  the  presence  of  certain  constituents  which 
form  readily  volatile  compounds. 

;■).  Direct  reduction  of  oxides  by  carbon,  under 
temperature  control, 
(e)  Miscellaneous  proces.ses: 

L  Flotation. 

2.  Use  of  iicavy  solutions. 
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Thorc  an;  inaiiy  standard  madiines  for  the  eoiicfntra- 
tion  of  ores  based  on  eertain  priiieiples  or  eond)in}itions 
of  prineiples,  but  it  is  unwise  and  usually  unsatisfac- 
tory to  bepin  with  the  idea  that  a  certain  machine  will 
accomplish  the  necessary  result  on  manganese-bearing 
nuiterials.  As  the  character  of  the  manganese  materials 
varies  greatly  in  different  districts,  it  is  more  logical 
to  dctcrniin(>  first  the  detailed  physical  and  chemical 
characteristics  of  the  material.  When  such  prelimin- 
ary study  has  shown  the  nature  of  the  impurity  and 
its  relationship  to  the  manganese  mineral,  it  U  easier 
to  outline  the  ge?u>ral  methods  of  treatment  which  might 
reasoiial)ly  be  expected  to  accomplish  the  desired  re- 
sult. The  flow  sheet,  however,  must  be  determined  by 
experimental  work. 

Commercial  Considerotions. 

If  the  technical  possibilities  of  benefieiating  an  ore 
have  been  favorably  determined,  it  is  then  necessary  to 
ascertain  whether  such  an  operation  could  be  conduct- 
ed on  a  commercial  scale  and  a  reasonable  profit  made. 
The  cost  of  the  j)lant  and  its  installation  must  be  justi- 
fied either  by  the  available  ore,  or  upon  the  length  of 
time  during  which  the  profit  could  be  made.  The  amor- 
tization of  capital  and  interest  on  the  investment  must 
be  included  in  the  estimation  of  cost. 

The  effect  of  concentrating  an  ore  is  not  always  clear- 
ly appreciated.  Concentration  implies  that  an  improve- 
ment of  metallic  content  is  made  by  the  intentional 
elimination  of  impurities,  but  by  so  doing  there  is  al- 
ways a  loss  of  the  valuable  mineral  itself.  When  the 
grade  of  material  is  increased,  the  weight  is  decreased. 
In  other  words,  in  some  cases  from  2  to  25  T.  of  crude 
material  may  be  necessary  to  produce  1  T.  of  high- 
grade  concentrate.  The  income  results  from  the  sale  of 
the  smaller  (piantity  of  concentrate,  but  chargeable 
against  this,  will  be  the  mining  cost  of  the  several  tons 
of  crude  ore  necessary  to  make  that  concentrate,  the 
actual  cost  of  treating  the  ore,  the  freight  to  market, 
and  special  overhead  charges.  Concentration  may  be 
necessary,  however,  to  make  the  material  marketable 
at  all. 

SHIMER  CASE-HARDENING  PROCESS. 

By  JOSEPH  W.  RICHARDS,*  Bethlehem,  Pa. 

(New  York  Meeting,  February,  1919.) 

There  are  two  essentially  different  types  of  case-hard- 
ening processes;  that  using  a  dry  mixture  in  which  the 
object  to  be  case-hardened  is  packed  and  kept  for  the 
necessary  time  at  the  necessary  temperature  and  the 
"lirpiid"  process,  employing  a  bath  of  fused  salts  into 
which  the  object  is  immersed  and  which  by  immediate 
contact  ca.se-hardens  the  surface  of  the  article.  The 
Shinier  process  belongs  to  the  second  class. 

Of  the  li(piid  melts  used  as  baths,  the  most  effective 
and  most  fre(iuently  used  are  melted  potassium  cyanide 
and  melted  sodium  cyanide.  These  may  be  used  either 
pure  or  mixed  with  salts  that  reduce  the  melting  point 
and  the  percentage  of  cyanide  present.  The  use  of  these 
baths  since  1914  has  met  many  commercial  difficulties 
because  of  the  high  price  and  frequent  commercial  scar- 
city of  the  cyanide  salts;  at  present  sodium  cyanide  has 
ju-actically  entirely  displaced  potassium  cyanide.  An- 
olher  trouble  is  the  danger  to  the  workmen  handling 
the  cyanide  salts,  which  are  extremely  poisonous,  and 


the  annoying  and  poisonous  vapors  or  ga.ses  given  off 
in  the  workshop,  unless  an  effective  system  of  hood.s 
and  ventilation  is  provided,  so  a.s  to  prevent  the  ga.se8 
from  the  baths  mixing  with  the  air  of  the  room. 

Porter  W.  Shimer,  of  Ea.ston,  Pa.,  has  invented  a 
sub.stitute>  for  the  bath  of  melted  cyanides  which  case- 
hardens  with  cfpial  or  greater  facility  and  effective- 
ness, gives  off  no  poisonous  vapors,  and  costs  for  chemi- 
cals but  a  fraction  what  the  cyanide  costs  in  the  pre- 
viously used  baths.  The  proces.s  has  been  in  use  over  a 
year  in  a  large  American  works,  and  the  following 
"statement  embodies  the  results  of  practical  experience 
in  the  use  and  operation  of  the  process. 

The  Shimer  liquid  or  melted  bath  consists  of  a  mix- 
ture of  easily  fusible  salts  that  do  not  possess  case-hard- 
ening properties,  into  which  is  immersed  fresh  calcium 
cyanamide,  which  imparts  to  the  bath  ca.se-hardening 
properties.  The  composition  of  the  non-case-hardening 
salts  appears  rather  immaterial.  Good  results  have  been 
obtained  by  using  a  mixture  of  sodium  chloride,  calcium 
chloride,  and  barium  chloride  in  equal  proportions  by 
weight;  also  a  mixture  of  one  part  sodium  chloride  to 
one^part  calcium  chloride.  Potassium  chloride  can  re- 
place the  sodium  chloride  where  the  question  of  cost  is 
not  material,  producing  a  very  liquid  bath  when  equal 
chemical  parts  of  the  two  salts  are  used — that  is,  58.5 
parts  of  sodium  chloride  to  75.5  parts  of  poatassium 
chloride.  Alkaline  carbonates  or  alkaline  hydroxides 
have  also  been  added  to  the  bath  material  with  advan- 
tage in  some  special  cases. 

The  mixture  of  non-case-hardening  salts  is  melted  in 
an  iron  or  steel  pot  suitable  for  case-hardening  opera- 
tions, and  the  calcium  cyanamide  is  brought  into  con- 
tact with  it,  which  may  be  accomplished  in  several  ways. 
One  very  effective  method  is  to  place  small  lumps  of 
the  cyanamide  in  an  iron  basket,  which  is  .sunk  to  the 
bottom  of  the  case-hardening  pot.  A  lively  evolution 
of  gas  soon  takes  place,  the  exact  composition  of  which 
has  not  yet  been  fully  determined.  The  bath  quickly 
;icquires  case-hardening  properties,  which  last  as  loug 
as  the  evolution  of  gas  continues.  What  the  exact 
chemical  reaction  of  the  cyanamide  upon  the  non-case- 
hardening  salts  is,  to  produce  a  melt  that  has  excellent 
case-hardening  properties,  has  not  yet  been  determined : 
it  would  need  thorough  and  arduous  chemical  investiga- 
tion to  precisely  illuminate  the  rationale  of  the  opera- 
tion. The  fact  remains,  however,  that  contact  of  the 
cyanamide  with  the  other  salts  imparts  to  the  liquid 
bath  active  ease-hardening  properties. 

In  practice,  the  calcium  cyanamide  is  immersed  in  the 
bath  of  melted  salts  and  as  soon  as  a  lively  evohition 
of  gas  is  shown,  the  dipping  in  of  articles  and  their 
case-hardening  can  be  proceeded  with.  If  the  evolution 
of  gas  becomes  too  active,  the  cyanamide  may  be  re- 
moved and  ca.se-hardening  can  be  proceeded  with  for 
some  time  after  this  removal.  When  the  case-hardening 
power  of  the  bath  decreases,  the  cyanamide  may  be 
re-immer.sed  and  the  operation  continued  as  before.  If 
the  cyanamide  is  in  large  fresh  pieces  and  the  evolution 
of  gas  is  not  too  violent,  the  cyanamide  may  be  left 
permanently  in  the  bath  until  it  has  lost  its  power  of 
imparting  case-hardening  properties  to  the  melt,  as  is 
shown  by  the  diminution  of  the  evolution  of  gas.  On 
removing  this  apparently  exhausted  material,  the  lar- 
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ger  pieces  ma}'  be  broken,  thus  exposing  fresh  surfaces, 
and  the  material  will  be  found  to  still  retain  active  pro- 
perties wlien  re-inimersed  in  the  bath. 

It  lias  been  foiuid  that  cyanamide  is  best  used  in 
lumps  varying  from  the  size  of  a  walnut  to  the  size  of 
an  egg.  If  fine  powder  is  put  into  the  batli, 
it  is  difficult  to  keep  the  powder  immersed,  ami 
the  frothing  is  voluminous  and  troublesome.  If  the 
cyanamide  has  been  exposed  to  air,  absorl)ing  moisture 
and  becoming  oxidized,  it  causes  violent  frothing  when 
immersed  in  the  batli,  which  continues  an  inconveniently 
long  time.  If  only  such  cyanamide  is  available,  it  may 
be  mixed  with  pulverized  hard  pitch  or  with  tar,  and 
the  mass  coked  at  a  red  heat;  this  eliminates  absorbed 
n)oisture  and  changes  the  structure  from  powder  to  a 
porous  coke.  Such  porous  coke  is  tlien  nsed  in  the  melt- 
ed salts  in  exactly  the  way  tliat  has  been  described  for 
solid  lumps  of  fresh  calcium  cyanamide.  Arrangements 
liave  been  made  with  the  manufacturers  of  calcium 
cyanamide  to  select  high-grade  cyanamide  for  the  pur- 
l)ose  of  tliis  process,  and  to  transfer  it  directly  from  the 
fui'uace  in  lumps  of  desired  size  to  aii'-tight  containers, 
so  til  at  its  use  in  the  process  will  always  be  at  a  maxi- 
imim  efficiency. 

The  quantity  of  cyanamide  immersed  may  vary  ac- 
cording to  the  size  of  the  bath  and  the  shape,  size,  and 
character  of  the  articles  to  be  ease-hardened.  A  bath 
may  have  immersed  in  it  5  per  cent  of  its  weight  of  the 
fresh  calcium  cyanamide,  or  a  corresponding  quantity  of 
the  cyanamide  coke,  for  ordinary  work. 

Upon  removal  from  the  bath,  the  case-hardened  ar- 
ticles are  quenched  in  a  suitable  cooling  liquid  as  in  or- 
dinary case-hardening  practice. 

A  careful  estimate  of  the  relative  cost  of  running  with 
the  sodium  cyanide  at  normal  market  prices  and  calcium 
cyanamide  as  described,  extending  over  more  than  a 
month's  work  in  a  large  plant,  shows  the  cost  of  the 
bath  material  to  be  approximately  one-fifth  as  much 
when  using  calcium  cyanamide  as  wdien  using  sodium 
cyanide,  with  the  case-hardening  done  in  an  equally 
satisfactory  maimer,  and  with  much  more  comfortable 
aiul  healthful  conditions  to  the  workmen. 

The  ([uestion  of  tlie  scientific  basis  of  the  process  is 
being  investigated  by  the  inventor,  and  may  form  the 
subject  for  further  communication  to  the  Institute. 


VANCOUVER  STRONG  AFTER  NEW  DRY  DOCK. 

When  the  report  ciiinc  from  Ottawa  that  wires  were 
being  pidled  to  have  the  proj)osed  dry  dock  built  at 
P^squimalt,  on  Vancouver  Ishnul,  Vancouver  began  to 
wnke  up  in  earnest  :iiul  now  there  are  one  or  two  ap- 
parently definite  })hinv  nndcr  way  to  show  why  Van- 
couver .should  get  tlii^  ilr>  dock  instead  of  Esquimalf. 

As  soon  as  tliis  report  regarding  E.squimalt  I'eached 
Vancouver  diffei-eiit  ]);n'ties  interested  in  having  the 
pro|)ose(l  dry  dock  in  \';iMcouver  immediately  got  l)usy. 
.Vfayor  (iale  came  forward  with  a  jjlan  whereby  some 
financiers  and  expericuci  d  iliy  dock  builders  of  Seattle 
who  were  conceded  to  In'  icspoiisible  parties,  were 
anxious  to  build  a  $4,0()().l)()()  dock  here  in  Vancouver. 
That  is.  providing  a  federal  subsidy  and  a  Provincial 
bond  guaraiifee  is  foithcominij-.  Tlie  Mayor  and  Rejire- 
sontafives  from  X'am  onvi  i-  hail  a  conference  witli  Pre- 
mier Oliver  and  Attorney  (icm  ral   l-'arris  h1  Victoria 


at  which  Ihcy  placed  their  jjlans  before  the  Provincial 
Officials  and  they  stated  they  would  do  everything  pos- 
sible to  facilitate  the  construction  of  a  dry  dock  some- 
where on  the  southern  coast  of  British  Columbia. 

Meantime  information  has  been  received  that  no  de- 
finite plans  had  been  made  and  no  plans  had  been 
filed  witli  the  Department  at  Ottawa  for  a  dry  dock. 

Mr.  S.  McClay,  Harbor  Commissioner,  has  a  scheme 
whereby  it  woiild  be  unnecessary  for  Vancouver  to  go 
outside  for  capital  to  build  a  dry  dock,  as  he  figures 
that  enoiigh  money  can  be  raised  right  among  the  citi- 
zens in  Vancouver  to  carry  out  the  scheme.  Mr.  Mc- 
Clay's  idea  is  that  it  would  be  a  mistake  to  build  a 
floating  di'y  dock  as  the  specifications  of  the  British 
Admiralty  clearly  favor  the  construction  of  a  solid  or 
graving  dock  instead.  Moreover,  a  graving  dock,  once 
built,  would  be  here  for  good,  whereas  a  floating  dock 
could  be  towed  away  to  some  other  point  if  thought 
convenient. 

A  dry  dock  biiilt  by  local  capital  would  assure  em- 
ployment of  local  labor  and  material  and  would  make 
many  citizens  shareholders  in  the  undertaking. 

No  douht  the  proposed  dry  dock  will  materialize  at 
an  early  date  somewhere  on  the  southern  coast  of  Brit- 
ish Columbia,  whether  it  will  be  on  the  mainland  or 
Vancouver  Island  is  problematical.  Esquimalt  already 
has  a  dry  dock  and  this,  no  doubt,  will  argue  against 
its  securing  another  one.  Another  item  is  that  material 
has  to  he  transported  across  the  Gulf,  whereas  Van- 
couver, being  on  the  mainland,  has  this  much  in  its 
favor. 


STEEL  RUDDERS  FOR  U.S.  WOODEN  SHIPS. 

Seattle  shipbuilders  have  been  notified  by  the  United 
States  Shipping  Board  that  all  wooden  ships  now  build- 
ing are  to  be  equipped  with  steel  rudders.  Captain  W. 
A.  Magee,  Assistant  District  Manager  in  charge  of  wood 
ship  construction,  brought  this  word'  back  recently. 
The  reason  for  this  is  because  of  the  trouble  experienced 
with  vessels  built  on  the  Atlantic,  Great  Lakes  and 
Gulf  Coasts,  where  the  shipyards  were  not  supplied 
with  the  oriental  iron  wood  used  in  construction  of  rud- 
ders at  Pacific  Coast  yards.  It  was  decided,  however, 
to  make  the  order  general,  which  is  to  include  the  Pa- 
cific Coast  plants  as  well.  Vessels  already  built  will 
not  be  supplied  with  rudders  of  steel.  Euddcrs  of  ves- 
sels already  built  and  in  commission  will  be  reinforced 
as  soon  as  the  docking  of  the.se  vessels  is  practical.  All 
wooden  ships  on  the  ways  will  be  completed  for  the 
United  States  Shipping  Board,  but  nothing  definite  can 
be  learned  regarding  plans  after  that. 


OUTPUT  OF  PIG  IRON  IN  CANADA. 

The  total  191S  output  of  pig  iron  from  Canadian  blast 
furnaces,  and  also  fi'om  .scrap  metal  melted  in  electric 
furnaces,  is  estimated  by  the  Division  of  ]\rineral  Re- 
sources and  Statistics,  Mines  Branch,  at  1,182,000  tons, 
of  which  2n,000  tons  was  electric  furnace  pig  iron. 

The  total  jiroduction  of  steel  ingots  and  castings  is 
estimated  at  1,!I10,000  tons,  which  includes  125,000  tons 
of  steel  made  in  electric  f\irnace  plants  and  1.785,000 
made  in  ojien-hearth  and  other  steel  furnaces.  The  total 
production  of  steel  ingots  and  castings  in  1917  was  1,- 
745, 7'U  tons.  The  production  of  electric  funmce  pig 
iron  in  1!>17  was  ir{.n!)l  (ons  and  that  of  steel  in  electric 
furnaces  in  the  same  year  wa.s  50,467  tons. 
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WE    SHIP  PROMPTLY 


MACillNEHY  EXPORTS. 

Tlie  testimony  of  those  who  have  studied  conditions 
in  France  at  first  hand  is  very  clear  that  what  France 
will  riMiniro  of  us  is  macliinery  and  equipment  rather 
than  raw  and  partly  manufactured  goods.  The  French 
have  a  tremendous  ta.sk  of  reconstruction,  or  "recou- 
stitution"  as  they  call  it,  ahead  of  them,  but  instead  of 
havinfr  luilimited  funds  and  man  power  for  doing  the 
work  their  resources  are  very  limited. 

Taking  iron  and  steel  in  particular,  the  French  will 
not  call  upon  the  United  States  for  pig  iron,  for  un- 
finished steel  or  for  finished  rolled  steel.  A  few  lots 
of  fhiislied  steel  that  have  been  taken  as  substitutes  for 
war  steel,  by  the  terms  of  the  contract,  are  distinctly 
the  exception  to  the  general  rule.  The  French  are  very 
ambitious  as  to  the  manufacture  of  steel.  Just  before 
tlie  war  there  was  a  great  expansion,  particularly  in 
the  North,  many  new  blast  furnaces  having  been  built, 
and  now,  with  control  of  the  entire  Minette  ore  deposits 
as.sured,  except  the  limited  portion  of  the  field  lying  in 
Luxemburg,  there  is  a  disposition  to  expand  still  more 
in  this  respect.  By  reason  of  the  damage  done  to 
French  works  in  the  portion  of  Lorraine  so  long  occu- 
pied hy  the  Germans,  the  actual  capacity  for  produc- 
tion at  the  moment  is  doubtless  less  than  before  the 
war,  despite  the  new  construction  elsewhere  during 
the  war,  but  instead  of  importing  pig  iron  and  steel  the 
French  will  devote  their  energies  to  establishing  facili- 
ties for  the  maimfacture  of  these  materials.  For  this 
purpose  much  machinery  and  equipment  may  be  re- 
quired. Possibly  the  amount  will  not  be  very  large, 
but  it  is  quite  certain  that  it  is  machinery  and  equip- 
ment for  makinir  and  finishing  steel,  rather  than  the 
materials  themselves,  that  the  French  will  want. 

Somewhat  the  same  condition  exists  in  South  America 
and  elsewhere.  These  countries  are  not  likely  at  once 
to  embark  in  an  extensive  building  or  construction  pro- 
gram, which  requires  much  capital,  but  in  all  countries 
there  is  a  de.sire  to  work  and  make  money.  For  this, 
machinery  is  requisite. 

Tlie  condition  before  the  war  was  that,  roughly  speak- 
ing, tile  value  of  the  iron  and  steel  Tuanufactures  ex- 
j)nrted  was  about  double  the  value  of  the  iron  and  steel 
exported,  that  is,  the  value  of  exports  of  machinery 
of  all  sorts,  agricultural  implements  and  manufactures 
generally  involving  iron  and  steel,  was  a])out  doulile 
the  total  value  of  exjiorts  of  scrap,  pig  iron,  unfinished 
steel,  rolled  steel  and  wire,  pipe  and  similar  materials 
that  are  commonly  recognized  as  .steel  mill  products. 
For  some  time  to  come  the  proportion  will  probably  be 
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still  higher  than  two  to  one.  Eventually,  when  it  is 
possible  to  finance  large  undertakings  abroad,  rail- 
roads, power  stations,  bridges  and  the  like,  thei-e  may 
be  a  larger  proportion  of  the  ordinary  rolled  steel  pro- 
ducts, such  as  structural  shapes,  rails,  sheets,  pipe,  etc., 
but  that  is  for  a  period  beyond  the  period  in  which  the 
world's  business  is  now. — American  Metal  Market  & 
Daily  Iron  &  Steel  Report. 


MANGANESE  MINING  CEASES. 

From  Missoula,  Montana  comes  a  report  that  a  little 
strip  of  ground  about  one  and  one-quarter  miles  long 
and  one-half  mile  wide  mined  over  forty-five  per  cent 
of  the  gross  of  manganese  produced  during  the  war 
period.  This  is  according  to  ITnited  States  Geological 
Survey.  FroTU  the  little  town  of  Phillipsburg,  which  is 
a  part  of  this  strip,  poured  a  constant  stream  of  this 
precious  war  metal  which  was  sent  to  the  mills  through- 
out the  States  where  the  instruments  of  war  were  pro- 
duced. The  production  of  raw  material  from  this  dis- 
trict will  probably  exceed  200,000  tons. 
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THE  leader  in  every  industry,  to  maintain  his  lead, 
must  safeguard  the  quality  of  his  products,  Rigid 
inspection  and  careful  supervision  are  important  factors. 
— To  products  of  iron  and  steel  this  principle  applies 
with  tremendous  force. — It  means  safety,  security  and 
stability.  —  We  safeguard  the  quality  of  our  products, 
believing  quality  will  be  recognized  long  after  the  price 
is  forgotten. 


Serv>icc 


OUR  customers  must  be  served.  One  of  the  domi- 
nating factors  in  any  successful  business  is  Service. 
— We  succeed  only  through  the  good  will  and  good  wish 
of  the  people  we  serve. — This  thought  permeates  our 
entire  Organization,  from  the  President  down.  —  Our 
employees  feel  the  sense  of  responsibility  this  principle 
implies;  and  each  one  directs  his  efforts  to  maintain 
the  high  standard  of  service  we  aim  to  render. 
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EDITORIAL 


A  FOREWORD. 

I'lider  new  editorship  •'Iron  &  Steel  of  Canada" 
will  endeavor  to  maintain  the  tradition  created  by 
Dr.  Stansfield  and  Mr.  Dauncey,  under  whose  guid- 
ance the  paper  has  represented  Canada's  premier  in- 
dustry from  a  national  standpoint. 

The  possibilities  of  iron  and  steel  manufacture  in 
Canada  were  partially  demonstrated  during  the 
years  1915  to  1918,  when  some  slight  foreshadowing 
of  the  great  future  of  the  steel  industry  and  its  out- 
growths came  about  through  the  insistent  need  for 
munitions  of  war. 

The  extent  of  the  steel  industry  to-day  in  any  coun- 
try is  a  fair  index  to  that  country'  progress  in  the 
arts,  and  no  country  can  be  truthfully  termed  inde- 
pendent— either  economically  so  or  from  the  stand- 
point of  military  defence — which  does  not  possess 
the  basic  natural  resources  of  coal  and  iron  necessary 
for  steel  manufacture  and  fabrication. 

The  non-utilization  of  natural  resources  is  tanta- 
mount to  their  non-occurrence,  and  while  the  steel 
industry  in  Canada  is  to  outward  appearance  a  sturdy 
growth,  its  future  cannot  but  cause  anxiety  amongst 
those  whose  livelihood  and  investments  are  depen- 
dent upon  it,  so  long  as  practically  all  the  iron  ore 
u.sed  in  Canadian  blast  furnaces,  a  large  part  of  the 
fuel  used  in  smelting  the  ores,  and  virtually  all  the 
manufactured  refractory  materials  used  for  linings  in 
furnace  processes  and  in  coke  ovens  are  imported 
from  non-Canadian  sources. 

Our  steel  industry  cannot  be  regarded  as  self-sup- 
porting until  a  much  greater  development  of  native 
ores,  coal  deposits  and  local  sources  of  refractory  ma- 
terials has  taken  place  than  is  now  the  case. 

In  the  matter  of  iron  ores,  coal  seams,  and  possibly 
in  suitable  clays,  Canada  may  be  poorly  provided 
when  compared  with  the  T''^nited  States,  whose  vast 
resources  of  these  materials  may  be  .justly  regarded 
as  phenomenal.  But  it  cannot  be  said  that  our  home 
resources  have  been  exhaustively  examined,  and  it  is 
certain  that  the  presence  of  cheaper  and  more  acces- 
sil)le  materials  across  the  border  has  retarded  the 
investigation  and  the  commercial  testing  of  Cana- 
dian materials  of  similar  kind. 

"Iron  &  Steel  of  Canada"  will  cndoavor  to  give 
publicity  and  aid  to  all  that  goes  to  render  our 
iron  and  steel  industry  self-contained  and  nationally 
iiulejiendent,  and  we  shall  be  pleaded  to  receive  con- 
tributions descriptive  of  such  endeavors,  no  matter 
how  small  or  apparently  trifling,  because  the  signifi- 
cance of  endeavor  does  not  reside  altogether  in  its 
magnitude. 

Original  articles  descriptive  of  new  plant  and  im- 
provements or  innovations  in  practice  will  be  very 
welcome,  and  we  wo\ild  venture  to  point  out  that  at 


some  Canadian  plants,  which  labor  under  an  unavoid- 
able handicap  in  the  first  cost,  or  the  character  of  the 
raw'  materials,  economy  in  practice  and  a  full  utiliza- 
tion of  by-products  offer  the  only  chance  of  com- 
mercial survival.  We  therefore  invite  contributions 
from  practical  men  engaged  in  the  industry  and  the 
free  exchange  of  ideas. 

"Iron  &  Steel  of  Canada,"  representing  the  com- 
paratively small  industry  of  this  country,  cannot  hope 
to  present  the  array  of  facts  and  news  that  charac- 
terizes such  United  States  trade  papers  as  the  "Iron 
Age,"  but  still  there  is  a  great  deal  occurring  in 
Canadian  steel  circles  that  interests  our  readers,  and 
we  suggest  that  in  no  more  effective  way  can  they 
increase  the  value  and  readability  of  this  periodical 
than  by  sending  items  of  local  interest  for  publica- 
tion. 

As  compared  with  our  friends  across  the  line, 
while  we  are  small  in  the  extent  of  our  steel  ton- 
nages and  plant  equipment,  it  is  because  we  are  pass- 
ing through  the  early  stages  of  our  national  growth, 
but  our  potentialities  are  not  small,  and  we  trust  to 
see  this  periodical  extend  in  circulation,  scope  and 
influence  coincidently  Avith  the  industry  it  will  endea- 
vor to  represent. 


WORKMEN'S  COMPENSATION  IN  NOVA  SCOTIA. 

Tlie  Report  of  the  Workmen's  Compensation  Board 
of  Nova  Scotia  for  1918  is  of  interest  to  the  iron  and 
steel  industry,  inasmuch  as  two  large  steel  makers,  the 
Dominion  Iron  and  Steel  ICompany  and  the  Nova 
Scotia  Steel  &  Coal  Companj',  come  under  the  juris- 
diction of  the  N.  S.  Board,  and  the  1918  Report,  being 
the  report  for  second  year  of  the  operation  of  the  Act, 
is  the  first  to  contain  any  detailed  statistical  infor- 
mation. 

The  invested  resei'ves  of  the  Board  at  the  close  of 
1918  totalled  $1,586,000  par  value,  and  the  large  differ- 
ence between  the  i*eceipts  of  the  Board  when  com- 
pared with  actual  disbursements  has  given  rise  to 
some  rather  ill-informed  criticism  of  the  policy  of  the 
Board  in  the  matter  of  collections  and  assessment  rat- 
ing. The  real  test  of  the  efficiency  of  the  Board  is  to 
be  seen  in  the  cost  of  administration,  Avhieh  reached 
only  .t49,448.36,  or  about  3.85%  of  the  assessments 
collected.  It  may  be  remarked,  however,  that  this  cost 
of  administration  does  not  include  the  salaries  of  the 
three  members  of  the  Board,  which  are  borne  by  the 
Government  of  Nova  Scotia. 

If  the  assessments  and  the  required  reserves  are  cor- 
rectl.v  calculated — and  there  is  no  reason  to  believe 
they  are  not,  as  these  are  all  matters  of  actuarial  as- 
certainment capable  of  very  exact  calculation  —  the 
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only  expenditure  collected  by  the  Board  over  and  above 
its  past  and  future  disbursements  is  the  cost  of  ad- 
ministration. 

We  believe  that  in  some  instances  the  assessment 
rate  can  be  reduced  considerably.  For  example,  ow' 
in^  to  the  occurrence  of  two  colliery  explosions  in  Nova 
Hcotia  the  rate  for  coal  mining  was  made  4.40  per  cent, 
of  the  payroll.  It  has  been  found  possible  to  reduce 
this  to  3.00  per  cent.,  which  includes  a  disaster  reserve, 
but  there  is  good  reason  to  believe  that  a  rate  of  2.50% 
will  eventuaily  be  found  to  provide  sufficient  to  cover 
the  cost  of  workmen's  compensation  in  coal  mining. 
The  Uoard  annouJices  further  that  the  experience  in 
the  Trou  and  Steel  class  has  been  so  favorable  as  to 
.justify  some  reduction  in  assessments,  but  the  figures 
are  not  given  in  the  Report.  A  particularly  favorable 
showing  has  also  been  made  by  the  Transportation 
class,  and  here  the  rate  is  reduced  from  4.50  to  2.50 
per  cent. 

Of  the  total  assets  of  the  Board,  namely  $1,682,- 
462.35,  no  less  than  $1,334,000  is  invested  in  War  Loan 
securities,  the  bulk  being  in  the  1933  and  1937  Vic- 
tory Bond  issues.  At  the  i)resently  quoted  price  of 
these  issues  the  original  investment  of  the  Board  shows 
a  very  nice  appreciation  in  value. 

Under  the  provisions  of  the  Nova  Scotia  Act,  the 
employers  can,  if  they  desire,  form  a  Safety  Associa- 
tion, the  expenditures  in  connection  Avith  which  may  be 
paid  out  of  the  funds  at  the  disposal  of  the  Board. 
Such  an  Association  has  recently  been  formed.  This 
Association  may  recommend  to  the  Board  the  adoption 
of  certain  safety  measures,  which,  if  approved  by  the 
Board,  become  mandatory  upon  employers  within  the 
class  affected  by  the  recommendations.  The  new  As- 
sociation is  very  well  officered,  and  its  progress,  and 
the  effect  of  its  Avork  upon  the  number  of  accidents 
will  be  watched  with  interest. 


METALLOGRAPHY  LABORATORY  COURSE  AT 
AT  McGILL  UNIVERSITY. 

A  course  of  practical  instruction  in  Metallography 
was  given  during  the  past  Session  by  Messrs.  C.  F. 
Pascoe  and  H.  J.  Roast.  A  number  of  men  interested 
in  this  subject  attended  the  Course,  which  was  pro- 
nounced a  great  success.  Requests  have  been  made 
for  an  extension  of  this  Course  during  the  summer 
months,  but  this  has  been  found  to  be  impracticable, 
and  those  who  wish  to  continue  their  studies  or  to 
take  it  up  for  the  first  time,  should  make  arrange- 
ments to  join  in  the  fall.  The  accoramodation  is  ne- 
cessarily limited,  and  in  conseiiuence.  it  is  desirable 
that  those  who  wish  to  join  should  make  application 
as  soon  as  possible  either  to  the  gentlemeu  above 
named  or  to  Dr.  Alfred  Stansfield,  Professor  of  Metal- 
lurgy, McGill  University. 


JUSTICE  TO  OUR  NATIVE  YOUNG  MEN. 

The  folloAving  letter  is  reprinted — in  part — from  the 
"Mining  and  Scientific  Press,"  and  regarding  it  the 
Editor  of  that  admirable  publication  remarks  that  the 
writer  is  a  lady,  and  probably  the  mother  of  sons,  for 


which  reason  he  welcomeR  her  expreision  of  opinion 
as  reasonable  and  well  worthy  of  sympathetic  con- 
sideration. 

The  policy  suggested  by  this  lady  ia  well  worth  con- 
sideration by  Canadian  executives  in  charge  of  indus- 
trial operations,  and  some  notable  examples  of  its 
successful  application  will  occur  to  our  readers. 

The  letter  proceeds  as  follows : — 

"At  every  mining  centre,  both  great  and  small,  there 
are  always  a  number  of  families  who  have  met  with 
sufficient  success  to  enable  them  to  send  their  sons  to 
college  to  receive  a  professional  training.  After  obtain- 
ing their  degree,  the  old  folks,  hoping  to  have  them  near 
home,  encourage  a  search  for  success  in  their  home 
town,  the  place  of  their  birth  —  hence  very  dear  to 
their  hearts.  However,  disappointment  ensues.  They 
find  it  almost  impossible  to  obtain  an  opening  at  all 
worthy  of  their  ability.  .  By  this  I  do  not  mean  to  imply 
that  the  mining  settlements  are  devoid  of  responsible 
positions.  Not  so — there  are  many,  the  majority  be- 
ing held  by  technical  men  w^hom  the  operators  have 
secured  from  afar,  thus  rendering  it  difficult  for  the 
native  young  men  to  return  home  with  an  expectation 
of  progress  or  success  at  home. 

Now  why  would  it  not  be  an  honorable,  as  well  as  a 
just,  scheme  for  the  operators  to  keep  a  record  of  all 
the  young  men  of  their  particular  district,  and  ma- 
terially aid  in  assisting  those  who  have  received  their 
degrees  and  wish  to  retnm,  by  favoring  them,  in  place 
of  sending  away  for  their  technical  trained  men?  Right 
here,  we  shall  all  agree  that  charity  always  begins  at 
home,  but  Avhereas  to  some  this  might  appear  as  such. 
T  venture  to  state  that  it  should  simply  be  nothing 
more  or  less  than  a  pledged  duty  on  the  part  of  the 
operators,  as  the  parents,  residents  of  the  place  for 
years,  have  spent  both  their  time  and  money,  through 
hardships  and  otherwise,  in  the  upbuilding,  as  well  as 
the  uplifting  of  the  mining  community.  So  why  should 
they  not  receive,  at  least,  the  small  recompense  of  see- 
ing their  sons  occupying  the  important  positions  at 
the  mines  and  mills,  thereby  carrying  on  the  good  work 
in,  possibly,  a  higher  degree. 

Then,  too,  it  would  be  sensible  to  assume  that  these 
young  men  would  prove  of  greater  value  to  the  mining 
companies  than  men  from  the  outside,  as  naturally  the 
entire  interest  of  the  company,  as  well  as  the  district 
at  large,  is  close  to  their  heart,  whereas,  with  the  non- 
resident, it  would  be  more  likely  to  be  simply  a  money 
proposition,  and  he  Avould  not  seem  so  inclined  to  keep 
the  "home  fire  burning,''  so  to  speak,  or  further  the 
interests  of  the  company  or  district.  On  the  other 
hand,  the  native  son,  possessing  a  natural  interest  in 
the  home  district,  would  have  at  heart  the  best  interest 
of  the  population,  and  where  the  people  of  a  district 
are  met  with  a  sincere  spirit  they  are  pretty  sure  to 
practice  a  little  reciprocity  themselves,  in  return.  So 
in  this  manner  the  native  son  would  prove  another  ace. 
because  he  would  help  to  promote  a  closer  co-opera- 
tion between  the  workmen  and  the  managers,  which 
is  as  essential  to  suceessfiil  operation  of  mining  com- 
panies as  well  as  of  other  enterprises;  so  I  think  these 
suggestions  might  prove  worthy  of  careful  considera- 
tion, and  if  the  fundamental  values  of  the  matter  could 
be  more  clearly  conceived  and  moi-e  directly  pursued, 
it  woi\ld  drive  home  an  affirmative  conclusion  with 
telling  power." 
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Annual  Meeting,  American  Iron  and  Steel  Institute,  May  1919 

By  Dr.  ALFRED  STANBFIELD. 


The  fifteeutli  general  meeting  of  the  American  Iron 
and  Steel  Institute  was  held  in  the  Hotel  Pennsyl- 
vania, New  York,  on  Friday,  May  23rd.  There  was 
so  large  an  attendance  that  the  accommodation  of 
New  York's  largest  hotel  was  taxed  to  the  limits. 
The  room  of  meeting  was  so  crowded  that  many  were 
uiuiblo  to  ixinii  entrance  to  hear  the  presidential  ad- 
dress by  Judge  Garj^,  and  in  the  evening  about  thir- 
teen hundred  members  and  guests  sat  down  to  the 
banquet. 

The  speeches  delivered  at  the  meeting  referred  in 
tlie  first  place  to  the  recent  war.  It  was  pohited  out 
that  the  war  was  one  of  steel,  and  the.  overwhelming 
importance  of  the  iron  and  steel  industry  in  this  con- 
nection was  fully  emphasized.  At  the  beginning  of 
the  war  the  Central  Empires  had  collected  large  stocks 
of  iron  and  steel,  they  had  also  very  large  px'oducing 
capacities,  and  in  addition  to  this,  they  seized,  in  the 
early  months  of  the  war,  some  nine-tenths  of  the  pro- 
ducing plants  of  France  and  Belgium.  Under  these 
conditions  they  had  a  large  preponderance  of  steel 
supplies  as  compared  Avith  the  European  countries 
with  whom  they  were  at  war,  and  if  it  had  not  been 
for  the  supply  from  this  continent,  it  seems  prob- 
able that  Germany  would  have  won  the  war. 

Taking  the  moral  to  ourselves,  we  in  Canada  have 
felt  thankful  for  our  own  iron  and  steel  industry, 
which  was  built  up  through  long  years  of  discour- 
agement and  with  necessary  aid  from  the  Govern- 
ment. This  industry  stood  the  Allies  in  good  stead 
during  the  war,  and  we  must  not  forget  the  lesson, 
but  must  do  whatever  is  practicable  to  maintain  an 
industry  that  is  fundamental  to  the  industrial  life 
of  a  large  country  like  ours.  It  is  fortunate  that 
different  points  of  view  are  held  by  those  engaged  in 
manufacture  and  those  engaged  in  the  cultivation  of 
the  soil.  Both  of  the.se  are  essential  industries,  and 
the  Government  must  see  to  it  that  neither  is  sacri- 
ficed to  the  other. 

It  is  impossible  that  we  in  Canada  can  have  in  the 
near  future  a  gathering  of  iron  and  steel  men  that 
will  compare  in  any  way  Avith  that  recently  held  in 
New  York,  but  we  may  hope  that  the  Iron  and  Ste-^1 
Section  of  the  Canadian  Mining  Institute,  with  the 
a.ssistance  of  its  new  Secretary,  Mr.  F.  "W.  Gray,  will 
soon  become  an  important  element  in  our  industrial 
|)rogress. 

The  presidential  address  by  Judge  Gary  was  di- 
rected to  considerations  of  the  war  and  the  future 
developments  of  the  iron  and  steel  indu.stry.  He 
pointed  out  that  the  members  of  the  Iron  and  .Steel 
A-.soeiation  had  been  largely  responsible  for  the  pro- 
duction of  steel  Avhicli  had  enabled  the  Allies  to  win 
the  war.  He  referred  to  their  negotiations  with  Gov- 
ernment officials  in  regard  to  prices  and  other  sides 
of  production,  and  admitted  that  the  officials,  al- 
though exacting  i)i  their  requirements,  had  been 
found  to  be  just,  and  that  all  the  steel  makers  had  ul- 
timately realized  this.  The  war  had  been  a  war  of 
steel.  Steel  makers  had  made  good  and  had  saved 
eivilizntion,  and  now  they  must  turn  their  energies  to 
the  eondiiet  of  business  in  times  of  peace.  The  out- 
look for  business  was  good:  a  large  wheat  crop  hnd 
hccn  promised;  the  transportation  of  this  crop  would 


give  money  to  the  railroad  companies,  and  they  in 
turn  would  possibly  think  of  improving  their  roll- 
ing stock  and  road  bed,  and  thus  some  orders  might 
come  to  the  steel  makers. 

The  Judge  referred  to  the  terms  of  peace  with 
Germany.  He  pointed  out  that  our  passions  had  ne- 
cessarily been  inflamed  by  the  wanton  and  barbarous 
conduct  of  the  Germans,  and  he  admitted  that  those 
living  nearer  the  war  must  feel  these  horrors  far 
more  deeplj^  than  Americans.  He  pointed  out  that 
in  spite  of  this  it  must  be  remembered  that  the  peace 
was  for  the  future,  that  any  peace  to  be  permanent 
must  be  just,  and  that  the  peace  terms  could  only  be 
satisfactory  in  so  far  as  they  were  just. 

The  President  referred  to  the  competition  in  the 
steel  industry  which  would  take  place  under  peace 
conditions,  and  appeared  to  suggest  that  Americans 
would  combine  together  to  enable  them  to  meet  the 
competition  of  other  nations.  Unlimited  competition 
was  a  thing  of  the  past.  In  the  future  business  could 
only  proceed  by  co-operation.  He  spoke  of  their  re- 
lations with  the  German  steel  makers.  These  had 
been  satisfactory  in  the  past,  and  they  would  be  re- 
newed in  the  future.  The  Americans  would  deal  hon- 
estly with  the  Germans,  and  would  require  the  Ger- 
mans to  deal  honestly  with  them.  The  future  of  in- 
dustry depends  largely  on  labor  conditions.  In  the 
trenches  men  of  all  classes  in  society  have  worked 
together  with  perfect  equality,  and  good  will,  and  in 
the  future  this  condition  should  be  aimed  at  in  indus- 
try. Co-operation  among  classes  as  well  as  among 
nations  is  essential  for  the  Avell  being  of  all. 

Before  the  war,  the  European  nations  considered 
that  Americans  were  actuated  solely  by  the  desire  for 
the  dollar.  The  behaviour  of  the  American  steel 
7  lakers  had  shown  this  to  be  incorrect.  When  war 
.vas  declared,  they  agreed  to  price  regulation  by  the 
Government  whereby  the  Government  had  saved  $15,- 
000,000,  and  they  had  gone  so  far  as  to  supply  steel 
on  equal  terms  to  the  Governments  of  the  Allies. 

Director  S.  W.  Stratton,  of  the  Bureau  of  Stand- 
ards, Washington,  gave  a  very  interesting  account  of 
the  Bureau  and  of  its  activities  in  helping  industry. 
He  pointed  out,  in  the  first  place,  that  G-overnment 
methods  had  improved  in  recent  years.  At  one  time 
government  signified  restrictions  only,  but  now  it  was 
directed  largely  to  helping  the  industries  of  all  sec- 
tions of  the  nation.  In  the  past  it  was  paternal,  and 
it  is  fast  becoming  fraternal.  He  asked  the  Institute 
to  appoint  a  Committee  to  investigate  the  action  of 
the  Bureau  and  to  see  that  it  applied  itself  to  prob- 
lems affecting  the  steel  industry.  The  Bureau  was 
related  directly  with  the  industries  for  the  purpose  of 
heping  them.  The  work  of  the  Bureau  was  essential- 
Iv  the  construction  and  maintenance  of  standards. 
These  were  not  merely  standards  of  length  and 
weight,  but  standards  of  all  kinds — electrical,  opti- 
cal, etc.,  and  standards  of  materials.  The  Bureau,  in 
the  first  place,  was  intended  to  assist  the  Government 
in  the  purchase  of  materials;  but  this  is  now  but  a 
small  part  of  its  activities,  which  are  directed  mainly 
to  helping  the  industries. 

In  selecting  work  for  the  Bureau,  it  was  recognized 
that  this  must  necessarily  be  limited  to  fundamental 
problems,  and  that  the  smaller  or  secondary  prob- 
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leins  should  be  dealt  with  by  the  industries  directly 
concerned.  In  one  of  their  large  buildings  at  Wash- 
ington the  two  lower  floors  were  devoted  entirely  to 
metallurgical  appliances.  These  laboratories  con- 
tained steel  rolling  mills,  presses  and  all  kinds  of  ap- 
paratus for  testing  metallurgical  materials.  Mr. 
Strattoji  gave  an  interesting  account,  illustrated  with 
lantern  slides,  of  a  number  of  the  activities  of  the 
Bureau.  Sets  of .  weights  have  been  carefully  built 
up  and  used  for  standardizing  purposes.  The  diffi- 
culty of  weighing  to  the  necessary  degree  of  accur- 
acy is  very  great,  and  for  this  purpose,  balances  of 
unusual  precision  are  placed  in  a  closed  room  which 
can  be  kept  at  a  constant  temperature,  and  which  is 
not  entered  by  the  observer,  who  operates  the  bal- 
ances by  long  handles  from  the  outside.  In  making 
accurate  determinations,  the  air  is  removed  from 
the  balance  case,  so  that  the  weighing  is  done  sub- 
stantially in  a  vacuum.  For  the  purpose  of  testing 
weights  and  weighing  machines  in  use  all  over  the 
country,  a  testing  car  has  been  provided  which  can 
be  .sent  wherever  it  is  needed,  and  this  has  led  to  a 
great  increase  in  the  accuracy  of  these  machines.  The 
original  standard  of  length  was  a  "line  standard," 
being  the  length  between  two  marks  on  the  standard 
meter.  For  engineering  purposes  "end  standards" 
must  be  used  and  these  have  been  constructed  by  the 
Bureau  and  used  for  the  preparation  of  all  kinds  of 
measures.  Electrical  standards  were  also  referred 
to,  such  as  the  standard  on  which  is  used  in  all  electri- 
cal measurements.  Very  delicate  appliances  have 
been  devised  for  the  measurement  of  radiant  heat. 
These  appliances  could  measure  the  heat  given  out  by 
a  candle  at  a  very  great  distance,  and  are  employed 
for  a  number  of  engineering  problems.  Appliances 
for  measuring  the  expansion  of  substances  by  heat 
have  very  important  applications.  In  particular  it  is 
found  that  some  structures  have  torn  themselves  to 
pieces  because  the  elements  of  their  construction  had 
different  rates  of  expansion.  The  measurement  of 
quantities  of  heat,  or  calorimetry,  is  essential  in  the 
testing  of  engines,  and  even  in  so  ordinary  a  matter 
as  the  designing  of  radiators.  A  special  variety  of 
photographic  plate  has  been  devised,  which  is  par- 
ticularly sensitive  to  red  rays.  The  need  for  this 
came  from  the  aviators  who  found  that  photographs 
on  ordinary  plates  could  not  be  taken  when  there 
was  even  a  moderate  amount  of  fog  or  mist,  as  this 
stopped  the  actinic  rays  which  are  made  iise  of  in  most 
photography.  The  red  sensitive  plates  were  found 
very  useful  by  the  aviators,  and  now  that  the  war  is 
over,  they  will  soon  be  placed  on  the  market  for  or- 
dinary use,  as  they  will  give  better  color  values  in 
photography.  A  very  interesting  apparatus  was  de- 
vi.sed  for  locating  a  battery  by  sound.  This  con- 
sisted of  a  system  of  recording  chronographs  which 
measured  the  exact  moment  at  which  the  sound  of  a 
gun  arrived  at  different  stations.  By  combining 
these  records,  it  was  possible  to  deduce  exactty  the 
location  of  the  enemy  gun  and  the  Allied  guns  could 
then  be  trained  on  this  point,  even  if  it  w-ere  invis- 
ible. The  accuracy  was  so  great  that  one  shot  in 
three  would  iisually  hit  the  target. 

The  laboratories  contained  enormous  mechanical 
testing  machines.  One  of  these  Avas  shown  testing 
three-inch  steel-wire  ha^vsers.  Still  another  was  de- 
picted in  the  act  of  testing  a  column  of  masonry  or 
brick  work.  Before  the  Avar  the  finest  qualities  of 
optical  glass  and  many  optical  instruments  Avere  made 


in  Germany.  The  Bureau  has  worked  effectively  ia 
this  direction,  and  can  now  show  American  gla.ss- 
makers  how  to  produce  any  required  variety  of  glass 
Special  refractory  crucibles  were  needed  for  meltin? 
glass,  and  in  the  past  these  Avere  both  costly  and  bad. 
The  Bureau  had  devised  methods  of  making  these 
crucibles  far  more  cheaply  and  quickly  than  before, 
and  of  better  quality. 

Mr.  Stratton  .strongly  recommended  the  use  in 
such  laboratories  of  small  unit  plants  for  testing  all 
kinds  of  processes  and  materials.  They  have,  for 
example,  a  small  kiln  for  burning  and  testing  refrac- 
tories and  bricks,  a  small  cement  mill  for  solving 
problems  Avith  regard  to  cement,  a  paper  mill  pro- 
ducing a  roll  of  paper  thirty  inches  Avide,  a  rubber 
mill,  a  sixteen  inch  rolling  mill  and  a  small  press,  so 
that  all  kinds  of  steel  made  in  the  laboratories  of 
the  Pjureau  can  be  rolled  or  pressed  and  tested  prac- 
tically. Mr.  Stratton  stated  that,  in  the  pa.st,  manr 
specifications  had  been  based  largely  on  tradil'on. 
but  that  Avith  the  aid  of  information  such  as  is  beincr 
obtained  by  the  Bureau,  it  is  noAv  possible  to  improve 
these  specifications  so  that  they  Avould  be  based  on 
truth  rather  than  on  tradition. 

In  vieAv  of  the  Avonderful  developments,  and  uses 
of  the  United  States  Bureau  of  Standards,  it  is  per- 
tinent to  speak  of  conditions  in  this  countrA-.  Cana- 
dian manufacturers  who  haA'e  problems  to  soh'e  are 
frequently  obliged  to  send  them  to  the  Bureau  at 
Washington  becau.se  there  is  no  Canadian  labora- 
tory that  is  entirely  capable  of  handlincr 
them.  This  is  no  criticism  of  some  Government  De- 
partment or  of  the  Canadian  Universities.  Avhieh  haA-e 
done  important  Avork  in  the  past,  and  particularly 
during  the  Avar,  in  soH'ing  many  problems  that  have 
presented  themselves  to  Canadian  manufacturers. 
The  Universities  are  limited  in  the  scale  of  their  op- 
erations, and  Ave  must  be  glad  that  there  is  a  pros- 
pect of  the  institution  of  a  Canadian  Research  In- 
stitute in  the  near  future.  This  Institute,  which  is  to 
be  founded  under  the  auspices  of  the  AdA-isory  Re- 
search Council,  will  be  directed,  like  the  Bureau  at 
Washington,  to  the  solution  of  those  large  problems 
that  cannot  well  be  undertaken  by  the  individual  in- 
dustries and  Avhich  are  beyond  the  scope  of  the  Uni- 
A'orsities.  It  is  not  intended  that  this  Institute  .shall 
take  aAvay  the  research  Avork  that  is  noAv  effectiA-ely 
done  by  the  Universities,  and  indeed  it  will  be  neces- 
sary to  encourage  such  work  so  that  students  after 
graduation  in  the  Universities,  shall  be  able  to  spend 
a  few  years  in  learning  research  methods  in  the  uni- 
versity laboratories,  after  Avhich  they  will  be  quali- 
fied to  carry  on  research  effectively  in  the  Research 
Institute,  or  in  the  laboratories  of  the  larger  indus- 
trial establishments.  The  need  for  men  qualified  in 
research  has  been  recognized  of  late,  and  steps  must 
be  taken  to  train  such  men  in  the  neai  future. 

A  iia])er  Avas  read  by  Mr.  T.  F.  Baily,  President  of 
the  ?]lectric  Furnace  Company  at  Alliance.  Ohio.  Mr 
Baily  represents  a  recent  development  of  the  electric 
furnace  Avhich  may  not  be  familiar  to  all  of  our  read- 
ers. Everyone  knoAvs  something  about  the  electric 
.stoel-meltiner  furnace  in  Avhich  steel  is  melted  by  nieaTis 
of  powerful  electric  arcs,  but  the  neA\-er  dcA-elopment. 
the  u.se  of  electric  heating  for  annealing  and  similar 
purposes,  is  not  so  Avidely  knoAvn.  The  electric  fur- 
naces devised  by  ^Ir.  Baily  are  now  in  use  for  an- 
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nealing  many  articles  of  cast  steel,  for  heat-treating 
and  tempering  chains  and  similar  products,  and  even 
for  heating  ingots  before  rolling,  in  place  of  the  or- 
dinary gas-fired  soaking  pit.  Furnaces  for  these  pur- 
poses must  be  heated  steadily  to  a  very  uniform  tem- 
perature, and  for  this  purpose  the  electric  arc  is  not 
at  all  suitable.  The  heating  element  consists  instead 
of  large  troughs  made  of  carborundum,  and  contain- 
ing broken  carbon  through  which  the  electric  cur- 
rent is  passed.  Such  a  furnace  resembles,  on  a  very 
large  scale,  the  ordinary  Avire-wound  electric  furnace 
of  the  laboratory.  These  furnaces  are  effective  in 
maintaining  a  uniform  and  constant  temperature  for 
operations  where  the  accuracy  of  temperature  con- 
trol is  important.  The  cost  of  heating  in  electrical 
furnaces  is  necessarily  higher  than  in  gas-fired  fur- 
naces, but  the  greater  accuracy  of  control  has  been 
found  to  reduce  very  much  the  percentage  of  re- 
jected products,  and  the  cost  per  ton  of  accepted  ma- 
terial is  usually  less  than  with  the  old  fashioned  ap- 
pliances. One  particular  advantage  of  the  electric 
furnace  is  the  much  smaller  amount  of  scaling  and 
loss  by  oxidation,  which  in  the  case  of  high  priced 
steel  represents  a  very  material  saving.  (Mr.  Baily's 
paper  on  "Electrically  Heated  Soaking  Pits"  will  a)i- 
jiear  in  our  next  issue.) 

An  important  paper  on  "Sonims"  was  read  by  Mr. 
flenrv  D.  Hihhard.  "Sonims"  is  a  word  invented 
bv  Mr.  Hibbnrd  to  denote  "solid  non-metallic  impuri- 
ties" in  steel,  that  is  to  say,  such  impurities  as  par- 
ticles of  slag,  oxides,  sulphides,  particles  of  sand  and 
brir-k,  etc..  which  are  oricrinally  included  in  the  steel 
or  become  mixed  with  it  mechanically  during  the 
nporation  of  pourine.  It  has  long  been  reeosrnized 
tlint  the  chemical  analysis  of  steel,  representing  as 
it  usnallv  does  the  metallic  and  chemical  elements  in 
the  steel  itself,  does  not  completely  represent  the 
whole  contents  of  the  steel,  and  does  not  give  a  com- 
plete indication  of  the  quality  of  the  steel.  It  is  re- 
cognized that  these  non-metallic  impurities  such  as 
particles  of  .slag  and  pieces  of  brick  or  sand  from  the 
"loulds  interfere  with  the  mechanical  properties  of 
tbe  steel  to  at  least  as  great  an  extent  as  do  the  small 
p mounts  of  phosphorus  and  sulphur  on  which  the 
chemists  have  necessarily  laid  stress  in  the  past.  In 
view  of  the  great  reduction  in  elongation  which  is 
produced  by  a  small  notch  in  a  bar,  it  is  obvious  that 
small  particles  contained  in  the  steel  will  be  certain 
to  reduce  elongation,  even  if  they  do  not  greatly  re- 
duce the  ultimate  strength  of  a  piece  of  steel.  In 
crfneral.  the  remedy  for  this  state  of  things  is  to  hold 
the  steel  in  the  ladle  for  a  considerable  time  after 
the  addition  of  the  deoxidizer.  so  that  the  slag  and 
oxides  can  have  time  to  float  to  the  surface  and  sep- 
arate themselves  from  the  steel.  Even  this  does  not. 
however,  remove  the  danger  of  bits  of  brick  and  sand 
from  the  moulds,  and  the.se  are  particularly  apt  to  be 
included  during  the  bottom-casting  of  insrots.  The 
war.  with  its  more  risid  specifications  for  steel  and 
other  materials,  has  directed  attention  to  tbe  neces- 
sity of  maintaining'  a  higher  standard  than  in  the 
past,  and  this,  in  the  case  of  steel,  can  only  be  at- 
tained by  constant  care  throughout  every  statre  of  the 
proces.s  of  its  manufactwre. 

A  paper  on  the  "Ry-product  Coke  Plant  at  Clair- 
ton.  Pa.,"  was  presented  by  the  Superintendent.  Mr. 
Frank  .T.  Maniuanl.  In  this  piijicr  is  shown 
the  latest  dcvcloiunfiit  in  Ijy-prodiict  coke  inid'- 
inu'.  I  may  mention  hrrc  tiiat  tln^  piwluction 
of     by-product     coke     has     made     threat  advances 


in  recent  years.  In  the  past  the  majority  of  coke  in 
the  United  States  was  made  by  the  old  fashioned  and 
wastcfiil  beehive  oven,  but  this  condition  is  passing 
away  and  the  i)resent  year,  for  the  first  time  in  the 
history  of  American  industry,  should  see  the  major- 
ity of  coke  made  in  the  by-product  oven.  In  this  con- 
nection we  should  remember  that  in  Canada  we 
must  continually  look  in  the  direction  of  improve- 
ments in  the  technique  and  economy  of  our  metallur- 
gical processes.  In  the  past,  with  abundant  natural 
resources,  the  idea  was  merely  to  get  a  product  as 
quickly  as  pcssible  regardless  of  waste,  but  we  now 
realize  that  the  prodigal  use  of  our  resources  cannot 
continue  indefinitely,  and  that  increasing  care  must 
be  expended  in  obtaining  the  maximum  of  efficiency 
and  economy  in  the  use  of  those  resources  which, 
when  once  spent,  can  never  be  recalled. 

The  paper  by  Mr.  F.  T.  Llewellyn  on  "The  Stand- 
ardizing of  Shipbuilding  Materials"  will  be  interest- 
ing to  Canadians  in  view  of  our  increasing  ship- 
building industry.  When  developing  shipbuilding  in 
the  United  States  to  combat  the  submarine  warfare 
of  the  Germans,  many  practical  difficulties  were  met 
in  conducting  this  on  a  large  scale,  and  in  an  effec- 
tive manner.  Difficulty  was  experienced  in  regard 
to  the  use  of  terms  as  it  was  found  that  the  marine 
engineers  not  onlj^  used  terms  that  were  unknown  to 
the  land  engineers,  but  that  they  often  used  the  same 
terms  with  a  different  meaning;  and  this  led  to  seri- 
ous difficulties  when  employing  land  engineers  for 
shipbuilding  and  designing.  Another  difficulty  was 
found  in  the  very  large  number  of  sections  that 
were  in  use  in  shipbuilding.  Each  firm  apparently 
designed  ships  without  any  reference  to  the  prac- 
tice of  other  firms,  and  in  this  way  hundreds  of  dif- 
ferent shapes  and  sizes  of  steel  were  necessary  for  the 
construction  of  a  single  ship.  After  a  number  of 
conferences  on  the  subject,  it  was  found  possible  to 
effect  a  compromise  whereby  the  number  of  mater- 
ials essential  for  the  construction  of  a  ship,  was  very 
materially  reduced  and  the  designers  employed  by 
the  different  firms  agseed  to  modify  their  methods 
so  as  to  use  the  standard  ship  materials  which  had 
been  decided  upon. 

A  paper  by  Mr.  Jacob  A.  Mohr,  on  "The  Methods 
of  Charging  Raw  Materials  into  the  Blast  Furnace" 
shows  that  even  in  this  department,  there  is  a  po.s- 
sibility  of  improved  methods.  The  paper  discusses 
the  supply  of  everything  entering  the  blast  furnace, 
namely,  air,  iron  ores,  coke  or  other  fuel  and  flux. 
Attention  was  mainly  directed  to  the  order  and 
amounts  in  which  the  ore,  coke  and  limestone  were 
charged  in  at  the  top  of  the  furnace.  In  particular, 
it  was  found  that  for  furnaces  using  the  IMesabi  ores, 
better  results  were  obtained  if  the  ore  and  other  ma- 
terials were  charged  in  smaller  quantities,  so  that 
they  become  more  intimately  mixed  in  the  furnace. 
In  the  past  it  was  supposed  that  the  best  economy  was 
obtained  by  charging  the  coke  in  large  units  so  as 
to  avoid  any  mixture  of  the  coke  and  core.  With 
the  more  powdery  ores  at  present  in  use,  this  is  not 
fouiul  to  hold,  perhaps  because  it  is  necessary  that 
the  coke  should  mix  with  the  ore  for  the  purpo.se  of 
making  the  latter  more  open  in  .structure  for  the  pas- 
sage of  the  blast.  Another  point  of  interest  was  that 
no  .system  of  charging  ore,  coke  aiul  flux  was  found 
to  work  with  entire  satisfaction  as  a  permanent  ar- 
rangement, but  that  after  a  tini'^  the  furnace  would 
be  come  less  efficient  and  that  then  a  change  in  the 
order  of  charging  would  frequently  bring  about  a 
decided  improvement. 
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Static,  Dynamic,  and  Notch  Toughness 

By  SAMUEL  L.  HOYT,  E.M.,  Ph.D.,^ 


Some  of  the  more  important  properties  of  finished 
materials  are  strength,  ductility,  toughness,  resist- 
ance to  alternating  and  repeated  stresses,  etc.  Of 
these,  the  property  that  appears  to  have  received  the 
least  consideration,  at  least  in  this  country,  is  tough- 
ness, which  is  due,  possibly,  to  our  regarding  tough- 
ness as  a  qualitative  property  or,  at  an'^  rate,  as  one 
that  parallels  ductility.  This  arises  out  or  our  greater 
experience  with  the  simple  carbon  steels  in  the  rolled 
or  forged  (non-heat-treated)  condition  which,  quali- 
tatively, are  tough  if  ductile  and  are  not  tough  if  brit- 
tle. In  this  way  we  have  erroneously  become  accus- 
tomed to  judging  the  toughness  of  a  material  from  its 
behavior  in  the  tensile  or  similar  test. 

The  point  of  view  presented  in  the  present  paper  is 
that  toughness,  like  hardness  or  tensile  strength,  should 
be  regarded  as  an  independent  property  and  of  suf- 
ficient im])ortance  to  require,  in  so  far  as  that  may  be 
possible,  quantitative  determinations.  If  such  be  true, 
it  becomes  at  once  necessary  to  devise  experimental 
means  for  measuring  or  valuating'  toughness,  and  the 
notched-bar  impact  test  (the  Charpy  test)  is  advanced 
as  the  most  logical  test  that  has  so  far  been  developed 
for  this  purpo.se.  It  is  further  advanced,  with  par- 
ticular emphasis,  that  we  have  two  kinds  of  toughness 
to  deal  with  and,  accordingly,  they  will  be  dealt  with 
independently. 

Classification  of  Materials  According  to  Toughness. 

Toughness  has  been  defined  somewhat  as  follows: 
Tough  materials  are  those  that  offer  considerable  re- 
sistance to  permanent  deformation  hnt  which,  once 
such  resistance  has  been  overcome,  may  be  deformed 
plastically,  but  only  by  the  expenditure  of  considerable 
energy.  In  other  words,  tough  materials  may  be  de- 
formed plastically  but  they  absorb  a  considerable 
amount  of  work  in  the  process.  This  kind  of  toiigh- 
ness  may  be  called  "static"  toughness  when  the  rate 
of  loading  is  reasonably  slow  or  "dynamic"  toughness 
when  the  rate  of  loading  is  comparatively  rapid,  as  in 
impact  testing,  but  in  all  cases  the  strain  distribution 
is  essentially  uniform.  However,  static  toughness  does 
not  imply  resistance  to  shock,  or  dynamic  toughness. 
In  fact,  dynamic  toughness  may  be  equal  to,  greater 
than,  or  less  than  the  static  toughness,  thus  dividing 
materials  into  three  classes.  This  is  well  shown  by 
numerous  cases  on  record. 

Tests  on  the  resistance  to  impact  of  cast-iron  bars, 
as  made  by  Russell.^  indicate  that  cast  iron  is  nearly 
one-half  again  as  resistant  under  impact  as  it  is  under 
static  loading,  using  for  the  comparison  the  amounfs 
of  work  absorbed  in  producing  fracture.  Considere,"' 
working  on  the  dynamic  resistance  of  soft-iron  wire, 
showed  that  to  produce  a  given  deformation  greater 
loads  w-ere  required  if  suddenly  applied  than  if  slowly 
applied,  but  that  the  total  deformation  (ductility) 


*  Reprinted  from  the  Trans,  of  the  American  In- 
stitute of  Mining  Engineers.  New  York  Meeting. 
Feby.,  1919. 


'Associate  Professor  of  Metallography,  University 
of  Minnesota, 


remained  constant.  According  to  this,  soft  iron  ab 
sorbs  more  work  when  broken  by  dynamic  loading  than 
by  static  loading.*  One  of  the  most  notable  cases  of 
this  kind  is  that  described  by  De  Freminville'  in  dis- 
cussing the  applicatioji  of  impact  testing  to  the  selec- 
tion of  metals  for  use  in  machine  construction.  De 
Freminville  considered  two  types  of  parts  according? 
to  their  behavior  under  impact,  both  of  which  must 
be  made  of  materials  that  are  highly  resistant 'and  abb- 
to  absorb  heavy  impacts.  The  first  type  must  do 
and  yet  not  deform  appreciably,  while  the  second  typf 
is  allowed  considerable  deformation  provided  the  part 
so  stressed  is  able  to  retain  its  original  shape  whpii 
the  load  is  released.  During  the  course  of  this  work, 
one  steel  was  found  that  was  considerably  more  re- 
sistant under  impact  than  under  static  loading,  and 
so,  for  his  purpose,  was  particularly  valuable.  The 
ordinary  (static)  tests  failed  to  bring  out  the  superior 
quality  of  this  steel.  The  class  of  materials  that  has 
practically  the  same  behavior  under  static  and  dynamic 
loading  is  fairly  large,  as  has  been  shown  by  the  work 
of  Breuil,®  Hatt,^  Fremont,^  Charpy',  and  Martens.'" 
Tests  on  the  third  class  of  materials,  which  possess 
remarkably  low  resistance  to  impact,  were  carried  out 
by  Considere"  who  brought  out  some  very  interesting 
point  in  connection  with  the  dynamic  properties  of 
metals.  The  resistance  to  impact  of  soft-iron  wire 
under  shear  and  under  tension  was  measured  with 
varying  velocities  of  impact  by  gradually  increasing 
the  height  of  drop  of  the  weight  producing  the  impact. 
It  was  found  that  the  resistance  to  impact  increased 
directly  with  the  velocity  of  the  impact  up  to  and 
even  beyond  that  velocity  w^hich  was  sufficient  to 
cause  the  rupture  at  one  blow.  By  still  further  in- 
creasing the  height  of  drop,  a  velocity  was  reached  at 
which  the  material  broke  suddenly  with  very  low  im- 
pact resistance  and  with  negligible  deformation.  At 
velocities  above  this  critical  velocity,  the  resistance  to 
impact  is  obviously  much  inferior  to  the  static  strength. 
By  increasing  the  w^eight  to  a  certain  (critical)  amount 
the  resistance  to  impact  decreased  sharply  as  soon  as 
the  velocity  was  sufficient  to  cause  the  rupture  with 


^S.  Bent.  Russell :  Experiments  with  a  New  Machine 
for  Testing  Materials  by  Impact.  Trans.  Amer.  Soc. 
Civil  Engineers  (1898)  39,  237. 

■^Contrib.  a  1 'etude  de  la  Fragilite  dans  les  Fers  v: 
les  Aciers,  p.  3. 

••This,  of  course,  does  not  mean  that  the  material  can 
stand  repeated  loads  greater  than  the  known  tensile 
strength  even  though  they  be  applied  suddenly. 

'^Contrib.  a  I'etude  de  la  Fragilite  dans  les  Fers  et 
les  Aciers,  p.  475. 

"Pierre  Breuil :  Abstract  of  paper  on  effects  of 
stresses.   Jnl.  Iron  &  Steel  Inst.    (1904,  No.  1)  65,  413. 

■W.  Kendrick  Hatt :  Tensile  Impact  Tests  of  Metals. 
Proc.  Amer.  Soc.  Test.  Mat.  (1904)  4,  282. 

*Contrib.  a  I'etude  de  la  Fragilite  dans  les  Fers  et  les 
Aciers.  p.  150. 

"Ibid.,  p.  213. 

'"Adolf  Martens :  Handbook  of  Testing  Materials, 
translation  bv  G.  C.  Henning.  233.  John  Wiley  & 
Sons.  New  York,  1899. 
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one  blow.'-'  In  such  a  case,  heavy  impacts  are  uuich 
more  dangerous  than  light  impacts  even  though  the 
aiuouut  of  energy  expanded  is  the  same  in  both  cases. 
Temperatures  from — 10°  to  150°  C.  were  found  to 
have  only  a  minor  (primary)  influence,  but  a  very  im- 
portant secondary  temperature  influence  was  found, 
inasmuch  as  low  temperatures  caused  a  marked  lower- 
ing of  the  critical  velocity.  These  tests  served  also  to 
bring  out  the  inferiority,  under  impact,  of  hard-drawn 
iron  wire  as  compared  to  annealed  wire.  Under  static 
loading,  the  tensile  strength  of  the  unannealed  wire 
was  greater  than  that  of  the  arnicaled  wire,  but  under 
impact  both  the  deformation  and  the  tensile  strength 
were  less  for  the  unannealed  wire,  which  shows  that 
in  certain  cases  a  high  static  tensile  strength  is  Jiot  a 
sufficient  guarantee  of  strength. 

Notch  Toughness. 

It  is  well  knowii  that  a  stress  applied  to  a  bar  that 
has  a  sudden  change  in  cross-section  along  its  length 
produces  a  decidedly  non-uniform  strain  distribution  at 
change  in  cross-section.  If  the  change  in  cross-section 
is  in  the  form  of  a  nick  or  a  groove,  the  strains  at  the 
base  of  the  nick  multiply  and  are  much  greater  than 
the  average  strain  over  the  cross-section.  Such  a  nick, 
or  sudden  change  in  cross-section,  is  here  referred  to  as 
a  "notch,"  and  the  non-uniform  strain  distribution,  as 
the  '"notch  effect."  The  ability  of  a  material  to  with- 
stand streses  when  in  the  notched  condition  is  referred 
to  as  its  "notch  toughness." 

The  notch  effect  is  well  illustrated  every  time  a 
blacksmith  nicks  a  bar  to  break  it  off  at  any  particular 
I)oiiit.  Even  a  blow  by  the  hand  produces  strains  at 
the  base  of  the  notch  well  in  excess  of  the  resistancc 
of  the  material  and  hence  produces  the  fracture.  A 
similar  blow  on  an  unnotched  bar  Avould  merely  bend 
the  bar  over.  Thus  it  is  that  a  bar,  even  though  made 
of  normally  tough  material,  if  notched,  msy  behave 
as  if  brittle.  Koenigsberger'^  has  shown  by  means  of 
glass  models  that  notches  localize  the  stresses  and  that 
the  neutral  axis  of  a  sti*essed  bar  runs  close  to  the  peak 
of  the  notch  instead  of  remaining  in  the  middle  section. 
Ileyn''*  has  shown  that  a  lead  bar  cut  with  a  notch 
has  an  entirely  different  strain  distribution  under  bend- 
ing from  that  of  a  similar  bar  without  a  notch.  The 
volumes  of  the  strained  parts  were  as  1 :3.76  and  the 
maximum  fibre  elongations,  measured  by  the  distortion 
of  5-mm.  squares,  were  120  per  cent,  and  70  per  cent, 
for  the  notched  and  unnotched  bars  respectively.  But 
to  get  a  correct  idea  of  the  maximum  deformation,  the 
extension  of  the  width  of  a  line  at  the  apex  of  the  notch 
was  determined.  The  original  Avidth  of  the  line  was 
0.25  mm.  but  after  deformation  it  Avas  found  to  be  5 
mm.,  which  gave  a  deformation  of  1700  per  cent.  It 
has  also  been  shoAAni  by  Lean,'''  that  a  transverse  notch 
cut  in  a  tensile  test  bar  produces  an  uneven  distribution 
of  strains  over  the  cross-section  at  the  base  of  the  notch, 
the  greatest  strain  coming  at  the  apex  of  the  notch. 
These  eases  illustrate  the  notch  effect  as  it  occurs  in 
ordinary  metals,  which  is  to  localize  the  strains  in  the 
neighborhood  of  the  apex  of  the  notch,  at  times  to 
such  an  extent  that  they  may  be  far  in  excess  of  the 
resistance  of  the  material  under  tension.  In  excessive- 
ly brittle  materials,  the  multiplication  of  the  maxi- 


"Loc.  cit. 

"The  work  of  Considere  .sugcrests  the  advisability 
of  considering  all  impact  testing  (weight  and  velocity 
of  impact)  from  the  point  of  view  of  the  critical  veloc- 
ity and  critical  weight  here  described. 


mum  fibre  stress  is  even  more  excessive.  An  example 
of  a  notch  in  such  materials  is  the  small  file  scratch 
made  on  a  glass  rod  to  assist  in  l)reaking  off  any  par- 
ticular length. 

It  is  likewise  known  that  the  severity  of  the  notch 
effect  increases  as  the  angle  of  the  notch  decreases. 
On  this  account  the  notch  effect  increases  in  most  ma- 
terials when  fracture  starts,  because  the  angle  of  the 
fracture  is  generally  less  than  the  angle  of  the  original 
notch.  Certain  pliable  materials,  or  those  that  are 
"self  healing,"  of  which  lead  is  an  example,  behave 
in  the  opposite  manner,  since  the  notch  becomes  more 
rounded  Avith  distortion.  In  the  same  Avay  a  material 
of  high  notch  toughness  is  much  less  dangerously  af- 
fected by  a  notch  than  one  with  Ioav  notch  touginiess. 
a  point  that  Avill  receive  consideration  further  on. 
Notch  Effect  in  Engineering-  Practice. 

The  prevalence  of  the  notch  effect  in  engineering 
practice  has  been  brought  rather  forcibly  to  the  Avrit- 
er's  attention  by  investigations  of  failed  parts  that  have 
been  carried  on  from  time  to  time.  It  was  noted  that 
the  notch  effect  may  at  times  be  intentionally  intro- 
duced by  the  design  of  the  part  (sometimes  faulty) 
and  at  other  times  may  be  unintentionally  introduced 


Figs.  1  and  2. — Original  Structure  of  Splice  Bar. 

by  faulty  or  careless  workmanship;  of  these,  the  latter 
is  the  jnore  reprehensible  and  the  more  difficult  to 
guard  against.   Another  equally  important  point  is  the 


'^Pros.  4th  Congress  Intern.  Assoc.  for  Testing  'Ma- 
terials, Brussels.  1906.  Paper  C  4  d. 

'^Martens-Heyn  :  "Handbuch  der  Materialienkunde." 
II  A.  374.    Berlin.  1912.   Julius  Springer. 

•^Oester.  Wochenschrift  f.  d.  oeffentlichen  Baudieust. 
(1908  )  29,  43. 
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necessity  of  consi(lcrin<r  the  niicro-stnicture  iiiid  the 
(l('Hir}iI)ility  oF  he»\  trcfitment  as  a  means  of  overcoiiiiiif? 
or  t'ounteractiiifj  tlic  effect  of  tlie  notch. 

A  certain  railway  company  was  havinjur  tronble  with 
splice  bar  failures,  whicii  from  the  records  it  was  im- 
possible to  connect  with  roadbed  conditions.  Tests  on 
parts  of  the  failed  bars  showed  that  the  material  was 
well  up  to  the  quality  required  by  the  specifications, 
so  that  no  basis  for  criticism  could  be  made  on  that 
score.  It  contained  0.34  per  cent,  carbon  and  0.018 
per  cent,  pliosphorus;  it  had  an  elon^ration  of  35  per 
cent,  on  2  in.  (50.8  mm.)  ;  a  tensile  strength  of  65,200 
lb.  (29,574  kg.) ;  and  a  yield  point  of  33,000  lb.  (14,968 
kg.)  On  making  a  microscopic  examination,  the  steel 
showed  considerable  free  ferrite,  in  characteristic  Wid- 
uiannstattian  structure,  as  may  be  seen  from  Figs.  1 
and  2.  Furthermore,  the  pearlite  was  of  the  familiar 
lamellar  type  that  is  characteristic  of  slowly  cooled 


Fig.  3.    X  65. 


Fig.  4. — baiuc  U.-5  l-'ig.  o.    X  565. 

Structure  of  Splice  Bar  After  Heat  Treatment. 

steels.  Tlu>  idea  (b'vcloix'd  from  this  exaininat ioii  was 
that  the  two  rails  and  the  splice  bars  form  a  notch  and 
that  the  structure  of  tlie  bar  was  such  that  it  could 
not  always  adequately  resist  the  notch  effect  produced 
every  time  a  car  passed  over  the  rail  joint  (repeated 
stresses).  The  solution  of  this  problem  obviously  lay 
in  correcting  or  improving  the  structui-e  of  the  splice 
bar,  to  which  end  a  series  of  heat-treatment  tests  was 
conducted.  By  subjecting  the  bar  to  a  temperature  of 
900°  C.  for  Va  hr.  and  quenching  in  oil,  a  structure  was 
secured  that  Avas  principally  sorbite  with  only  a  small 
amount  of  free  ferrite.  The  tensile  strength  was  in- 
creased to  92,000  lb.  (41,730  kg.)  and  the  yield  point  to 
45,000  lb.  (20.411  kg.),  but  the  elongation  was  de- 
creased 22.5  per  cent.  A  characteristic  structure  is 
rcprodiiced  in  Fig.  3  aiul  4,  which  represent  a  small 


piece  of  a  failed  splice  bar  heat-treated  in  the  labora- 
tory. The  original  coarse  Widmannstattian  structure 
is  replaced  by  a  network  structure,  the  major  part  of 
which  is  sorbite,  a  constituent  composed  of  the  original 
pearlite  and  most  of  the  original  ferrite.  Compared  to 
the  Widmannstattian  structure,  sorbite  may  be  said  to 
be  highly  resistant  to  the  notch  effect.  F'.y  the  afloption 
of  heat-treated  splice  bars  the  difficulty  was  elim- 
inated. 


Fig.  5. 


Some  truck  forgings,  solid  rear  axles  and  steering 
arms,  failed  while  in  heavy  service.  These  parts  were 
made  by  a  well-known  automobile  axle  manufacturing 
company  and  suspicion  rested  at  first  upon  the  truck 
drivers,  particularly  as  the  material  was  known  to 
pass  all  specifications.  It  contained  0.485  per  cent, 
carbon;  had  an  elongation  of  27.1  per  cent,  in  3V^in., 
a  reduction  in  area  of  45.6  per  cent.,  a  tensile  strength 
of  77,500  lb.  (35,153  kg.),  and  a  yield  point  of  39,900 
lb.  (17,690  kg.).  An  examination  of  the  axle  (not 
heat-treated)  showed  that  the  taper  had  been  cut  by  a 
roughing  tool  in  such  a  w-ay  as  to  leave  the  notch  in- 
dicated in  Fig.  5.  Knowing  the  danger  of  the  presence 
of  such  a  notch  if  the  steel  were  in  a  poor  physical 
condition,  a  microscopical  examination  was  made ;  this 
showed  the  condition  represented  in  Figs.  6  and  7. 


Fig.  7. — Same  as  Fig.  6.  X565. 
Original  Structure  of  Rear  Axle. 
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llfi-c  a^Nlill  the  iiresence  of  a  relatively  larj^e  amount 
of  excess  ferrite  will  be  noted.  The  result  of  a  simple 
oil  quench  of  a  part  of  the  failed  axle  is  shown  by  Fig. 
8.  While  the  free  ferrite  has  been  largely  eliminated 
and  sorbite  has  been  substituted  for  pearlite,  an  even 
better  heat  treatment  would  be  to  quench  the  axle  in 


Fig.  8.— Structure  of  Axle  When  Oil  Quenched.  X130. 

water,  to  entirely  prevent  the  segregation  of  ferrite, 
and  to  reheat  to  j)roduce  sorbite  and  the  requisite  me- 
chanical ])roperties. 

The  danger  of  a  keyseat  in  an  axle  is  well  illustrated 
by  Figs.  9  and  10,  which  show  the  extensions  of  two 
cracks  leading  from  the  angles  of  the  keyseat.  If  good 
engineering  practice  calls  for  such  a  keyseat,  the  ma- 
terial sliould  be  suitably  heat-treated  to  give  it  a  high 
notch  toughness;  or  better  yet,  the  material  itself,  as 
well  as  the  heat  treatment,  should  be  selected  with 
reference  to  its  notch  toughness. 

An  examination  of  the  truck  steering  arms  (which 
were  heat-treated)  also  revealed  the  presence  of  a 
notch  due  to  defective  design  or  construction  of  the 
drop-forging  die.  Microscopic  examination  of  the  fail- 
ed steering  anns  showed  the  heat  treatment  to  have 
been  impei'fect  inasmuch  as  granular  pearlite,  instead 
of  sorbite  was  formed  which,  while  ductile  and  strong, 
is  not  at  all  a  satisfactory  structure  in  the  presence 
of  a  notch.  A  similar  examination  of  satisfactory  steer- 
ing arms  showed  sorbite. 

Tests  for  Toughness. 

It  lias  IxHMi  customary  to  test  materials  by  various 
static  and  dynamic  tests  and  to  judge  from  the  strength 
and  ductility  Avhether  the  quality  of  the  material  is 
sufficiently  high  to  warrant  its  use  regardless  of  the 
design  of  the  part,  its  relationship  to  othci-  i)arts,  or 


Ki».  !);    Left  Side  of  Keyseat.  Ki 


Fig.  10.— Right  Side  of  Keyseat.  Xl6. 

possible  defects  due  to  faulty  workmanship.  One  of 
the  objects  of  the  pre.sent  paper  is  to  show  that,  in  case 
the  material  is  to  be  used  in  the  notched  condition, 
the  usual  tests  are  unable  to  differentiate  clearly  be- 
tween materials  that  will  probably  stand  up  and  those 
that  are  likely  to  fail.  This  means  that  it  is  necessary 
to  supplement  the  ordinary  tests  with  a  test  on  notch- 
ed bars. 

In  order  properly  to  define  wdiat  is  meant  by  tough- 
ness, it  was  necessary  to  distinguish  between  conditions 
of  uniform  and  of  non-uniform  strain  distribution. 
Likewise  in  testing  the  toughness  of  materials  the  same 
distinction  must  be  made,  a  point  that,  due  to  its  more 
or  less  general  disregard,  is  somewhat  strongly  em- 
phasized here.  A  qualitative  test  for  toughness  quite 
commonly  used  is  the  nick  and  fracture  test  for  fibre. 
This  test  is  useful  to  a  certain  extent  but  it  should 
have  no  more  place  in  scientific  testing  of  materials 
than  an  ordinary  scratch  test  for  hardness.  The  reduc- 
tion of  area  in  the  tensile  tests  is  very  frequentlj^ 
looked  at  with  an  idea  of  sizing  up  the  toughness  only 
in  a  limited  sense,  inasmuch  as  it  is  the  ability  to  de- 
form and  not  the  resistance  to  such  deformation  that 
is  determined.  The  area  of  the  stress-stain  diagram 
may  be  taken  as  a  measure  of  the  static  toughness. 
Such  measurements  show,  for  example,  that  the  tough- 
ness of  annealed  carbon  steel  increases  with  the  carbon 
content  up  to  about  0.3  per  cent  C.  This  figure,  com- 
bined possibly  with  the  resistance  to  impact,  should 
be  very  useful  in  case  the  strain  distribution  of  the 
finished  part  is  essentially  uniform.  The  value  obtain- 
ed by  dividing  the  tensile  strength  by  the  proportional 
limit  and  multiplying  by  the  elongation  (Martens) 
may  be  very  useful  in  certain  cases;  for  example,  in 
bringing  out  the  toughness  of  pure  copper.  The  value 
of  this  determination  is  also  limited,  as  it  does  not 
include  the  resistance  with  which  a  material  opposes 
pernuuient  deformation.  All  of  these  values  are  of  un- 
doubted importance  when  properly  interpreted,  but 
none  would  bring  out  the  weakness  of  the  materials 
in  the  foregoing  examples.  In  fact,  due  to  their  appar- 
PTit  indication  of  strength  and  resistance,  they  would 
be  directly  misleading. 

The  recognition  of  the  peculiar  weakness  of  certain 
materials  when  in  the  notched  condition  has  led  to  the 
develojiment  of  the  impact  test  on  notched  bars  as  a 
supplement  to  the  customary  static  aiul  dynamic  tests 
and  for  the  express  purpose  of  testing  materials  for 
toughness.  In  its  present  form,  the  test  is  the  result  of 
systematic  experiments  extending  over  two  decades  or 
more,  by  Barba,  Fremont,  C'liarpy,  Ast.  and  others. 
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which  rulminated  in  the  reports  of  (Jharpy  to  the  In- 
tcriijitioiial  Association  For  Tostiii<r  Materials  in  190!) 
and  1916""'  and  of  Ehrensberger  to  the  German  Society 
for  Testing  Materials  in  1909."  The  accumulation  of 
evidence  over  this  period  made  possible  the  establish- 
)nent  of  a  standard  test  so  that  now  it  can  be  safely 
stated  that  the  notched-bar  test,  or  in  particular  the 
Charpy  test,  is  capable  of  supplying  information  rela- 
tive to  toughness  that  the  tensile  test  gives  in  but 
an  imperfect,  and  often  in  a  directly  misleading,  man- 
ner. The  test  shows  the  great  danger  of  angular 
notches  or  sudden  changes  in  cross-section,  particularly 
when  material  of  low  2iotch  toughness  is  used. 

In  the  report  of  Ehrensberger,  results  of  tests  on 
three  classes  of  materials  were  given:  forged  carbon 
steels,  forged  special  steels,  and  east  carbon  steels. 
These  three  classes  of  materials  can  be  compared  by 
means  of  the  figures  shown  in  Table  1,  which  are  taken 
from  the  report. 


Table  1 


forged  Corbon  Strcli 

Ta»l  No 

Tcnjilf 
SlreiiBlh. 
Pounds  per 
Square  Inrh 

Yield  Point, 
Pounds  per 
Saunre Inch 

Elonsa- 
tion.* 
Per  Cent 

Reduction 
in  Ares. 
Per  Cent 

Notched 
Toughness, 
Metric  Tons 
per  .Square 
Centimeter 

Remarks 

1 

2 
9 
10 

2.5 

61,.500 
64,100 
71,600 
71,800 

1 42,200 

32,700 
36,100 
42,000 
40,000 

93,000 

26  5 
26  0 

24  5 
26  4 

12  1 

64 
70 

70 
60 

36 

4  6 
20  4 

22  6 
4  7 

8  5 

Forged  too  hot. 
Correctly  forged. 

Failed  railway 
Axle. 

High  carbon. 

^ori^ed  Nickel  and  Chrome-nickel  Steels 

51 
69 
71 
75 

72,800 
l.W.OOO 
142,200 
270,200 

58,200 
108,600 
118,200 
2.32,.500 

23,3 
15  1 
13  3 
6  5 

70 
62 
56 
31 

42  1 
22,1 
19  3 
83 

CmI  .Steel 

1«1 

68,000 

37,700 

22  9 

51 

3,7 

*  Tlio  ilunKalion  i.s  for  a  riiki'  Ifnijth  pfni.-il  to  10  times  the  diameter. 

Table  I. 


A  few  comparisons  may  serve  to  bring  out  the  value 
of  the  Charpy  test  for  toughness.  Tests  1  and  2  show 
that  the  notched-bar  test  bring  out  the  lack  of  tough- 
ness (or  at  least  notch  toughness)  of  test  bar  1,  which 
was  forged  too  hot,  although  no  evidence  of  this  was 
given  by  the  tensile  test.  Tests  1  and  2.5  show  very 
plainly  that  the  toughness  cannot  be  entirely  judged 
from  the  reduction  of  area  or  elongation ;  test  bar  1  is 
more  ductile  of  the  two  but  test  bar  25  possesses  the 
greater  notch  toughness.  Test  10  shows  how  far  the 
tensile  properties  can  come  from  indicating  lack  of 
toughnoss  as  the  probable  cause  of  failure,  although 
the  true  character  of  the  material  is  brought  out  by 
the  notched-bar  test.  A  comparison  of  the  carbon 
steels  with  the  special  steels  reveals  a  superiority  for 
the  latter  that  is  not  as  clearly  brought  out 
by  the  tensile  tests.  The  tensile  tests  indieat'> 
that  the  special  steels  have  greater  tensile  strength 
for  the  same  ductility,  but  the  superior  tough- 
ness of  the  latter  is  better  brought  out  by  the  notched- 


'"G.  Charpv  :  Report  on  Impact  Tests  of  IMetals.  Proe. 
Int.  Assn.  for  Test.  Mat.  (May.  190,S-Feb..  1910^  1. 
yo.  5,  TIT,:  Report  of  Impact  Tests  and  the  Work  of 
Committee  No.  26  (Mav.  1910-May.  191:^^  2.  Pt.  2.  TV,. 

'■Ehrensberger:  Stahl  u.  Ei.sen  (1909^  28,  1737. 


bar  test.  The  tensile  properticH  of  the  ca«t-steel  speci- 
mens show  that  ca.st  steel  may  have  excellent  elonga- 
tion ajid  reduction  of  area,  and  be  thus  apparently 
ductile,  but  be  quite  lacking  in  resi.stance  when  tested 
in  the  notched  condition.  Thu.s  cast  steel  behaves  the 
.same  as  a  piece  of  overheated  .steel. 

In  Charpy 's  report  of  1909,  an  interesting  case  was 
cited  to  show  that  the  notched-bar  test  can  give  infor- 
mation regarding  steel  that  is  in  no  wise  suggested  by 
the  tensile  tests,  either  .static  or  dynamic.  The  re- 
sults obtained  with  two  steels  A  and  B,  really  the  sam*- 


Table  2  . 


Flaatie 

Limit. 
Pound*  per 
Square  Inrh 

Tensile 
Strength. 
Pounda  per 
Square  Inch 

Elongation. 
Per  Cent 

-  Reduction 
of  Area. 
Per  Cent, 

,«tatir* 
Re«Mfane#. 
Kilogram* 

Tenale 
Impaet 
Reai«tAnee, 
Kikwama 

niarpy 
Tmt. 
Kitiiglaia 

A 
R 

42,800 
42,700 

,59,900 
62,700 

32  0 

32  0 

67  2 

65  6 

170  5 

185  0 

305 

195 

44  0 

27 

Table  2. 

steel  in  two  different  conditions  of  heat  treatment, 
are  given  in  Table  2.  Not  even  the  resistance  to  frac- 
ture produced  by  a  weight  falling  from  a  height  of 
about  100  ft.  (30  m.)  as  given  in  the  next  to  the  last 
column,  indicates  the  excessive  brittleness  of  .steel  B. 
The  microstructure  at  once  showed  that  B  is  in  a 
much  poorer  condition  than  A. 

The.se  figures  could  be  multiplied  almost  indefinitely 
and  have  been  well  known  for  over  a  decade.  There 
can  now  no  longer  be  any  doubt  that  there  is  some 
property,  which  is  of  great  technical  importance,  that 
is  not  measured  and  in  many  cases  not  even  indicated 
by  the  usual  tensile  test.  In  spite  of  this  undoubted 
fact,  the  Charpy  test,  which  is  now  extensively  used 
in  Europe,  is  given  but  little  attention  in  this  country. 
This  would  seem  to  be  due  to  lack  of  familiarity  on 
the  part  of  users  of  steel  with  the  facts  that  in  a  very 
large  number  of  cases  materials  are  used  in  a  notched 
condition,  whether  intentionally  or  otherwise,  and  that 
when  so  used  the  tensile  test  offers  no  reliable  index 
of  their  probable  behavior.  If  these  points  were  con- 
sidered, the  purchaser  would  certainly  insist  that  his 
materials  show  a  high  degree  of  notch  to\aghness  in  all 
cases  where  they  are  to  be  used  in  the  notched  con- 
dition. 

Various  objections  have  been  raised  to  the  adoption 
of  the  notched-bar  test,  one  of  the  principal  ones  beins 
the  so-called  lack  of  uniformity  of  the  results.  This 
question  has  been  gone  into  rather  thoroughly  by  Prof. 
Howe.  '*  and  more  recently  by  Charpy  and  Cornu- 
Thenard.''*  In  a  number  of  eases  the  results  of  the 
notched-bar  impact  test  are  not  as  concordant  as  might 
be  desired.  It  is  the  opinion  of  many  experimenters, 
however,  that  variations  in  the  impact  resistance  of 
supposedly  similar  test  bai's  are  due  to  actual  variations 
in  the  material,  the  wide  scale  of  the  Charpy  test  throw- 
them  into  greater  prominence  than  do  the  usual  tests. 
The  truth  of  this  contention  is  demonstrated  by  the 
recent  work  of  Charpy  and  Comu-Thenard,  who.  by 
using  exceptionally  uniform  and  homogeneous  bars, 
secured  check  results  as  close  as  1  to  2  per  cent,  and 
sr-arcely  every  varying  as  much  as  4  per  cent.-"  The 
results  obtained  by  the  commis.sion  of  the  German 


'"Trans.  (1913)  47,  501. 

'"G.  Charpv  and  A.  Comu-Thenard:  Rev.  de  Met. 
(1917^  14,  84:  .Tnl.  Iron  &  Steel  Inst.  (1917,  No.  2)  61. 
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society  were  sufficiently  coucordaut  to  lead  to  tJu- 
adoption  of  the  test  and  the  minor  variations  were 
not  permitted  to  mask  the  fact  that  the  notohod-bar 
test  is  capable  of  yielding:  valualdc  information  that 
the  tensile  test  does  not. 

The  writer  is  informed  tliat  at  least  one  steel  plant, 
which  has  done  considerable  work  on  the  notched-bar 
test  includino-  the  Charpy  test,  has  found  the  concord- 
ance of  results  to  be  very  satisfactory  and  capable  of 
yieldinf,'  possible  differences  of  impact  resistance  of  the 
order  of  magnitude  of  1 :30.  Thus,  it  would  seem  that 
lack  of  concordance  can  now  no  lonofer  be  advanced 
as  an  objection  to  the  adoption  of  the  Charpy  test. 

There  has  also  been  considerable  objection  to  the 
presence  of  the  notch  in  the  test  bar,  the  idea  being 
that  the  nick  localizes  the  breaking  point  and  so  does 
not  test  the  weakest  cross-section.'-'  This  is  undoubt- 
edly a  point  that  must  be  considered  when  using  the 
Charpy  test.  For  example,  if  there  is  excessive  segre- 
gation it  is  quite  possible  that  the  base  of  the  notch 
will  come  at  the  weaker  part  and  so  lead  to  low  results. 
At  the  same  time  such  variation  in  results  is  a  valuable 
indication  of  segregation,  so  that  by  breaking  a  number 
of  test  bars  not  only  can  the  average  value  be  obtained 
hut  non-homogeneity  in  the  material  itself  can  be  de- 
termined. The  object  of  the  Charpy  test  is  not  so 
much  to  test  any  particular  test  bar,--  as  it  is  to  test 
the  relative  toughness  of  a  certain  material-^  or  the 
efficacy  of  a  certain  heat  treatment.  Moreover,  it  is 
quite  customary,  at  least  in  certain  quarters,  to.  pre- 
cede the  Charpy  test  by  macroscopic  tests  for  gross 
segregations  in  order  that  variations  due  to  such  segre- 
gation may  be  eliminated. 

Recently  there  has  been  an  attempt  to  eliminate  the 
notch  from  impact  testing,  in  the  impact  shear  test 
described  by  Dr.  McAdam.  In  this  test,  an  unnotched 
bar  is  sheared  by  an  impact  while  the  impact  figure 
is  read  the  same  as  in  the  Charpy  test.  It  has  been 
argued-^  that  by  eliminating  all  except  one  stress  the 
impact  shear  test  is  superior  to  the  Charpy  test.  There 
can  be  no  doubt  that  the  materials  to  be  subjected  to 
shearing  stresses  by  impact  (in  an  unnotched  condi- 
tion) might  well  be  tested  by  this  method;  but  no 
test  on  unnotched  bars  can  be  substituted  for  a  notched- 
bar  test.   The  correctness  of  this  assertion  is  supported 


-'"Even  a  4  per  cent,  variation  could  scarcely  be  ob- 
jected to  on  the  score  of  lack  of  concordance  in  the 
light  of  the  present  practice  in  pulling  test  bars.  A  4 
per  cent,  variation  would  mean  a  variation  from  49,000 
to  51,000  lb.  per  sq.  in.,  a  variation  that  is  much  less  than 
variations  due  to  improper  rate  of  loading,  improperly 
holding  the  test  l)ar  in  the  machine,  and  in  particular 
to  the  general  neglect  of  the  proportional  limit  in  favor 
of  the  vield  i)oint  as  a  measure  of  the  elastic  limit. 

"II.  M.  Howe:  The  Resilience  Test.  Met.  &  Chem. 
Eng.  (1917)  17,  298:  Walter  Ko.senhain:  "Introduction 
to  the  Study  of  Physical  Metallurgy,"  237.  New  York, 
1915.    D.  Van  Nostrand  Co. 

••The  use  of  the  Charpy  test  as  an  acceptance  test 
would  hardly  merit  discussion  until  the  value  and  im- 
portance of  tlie  test  projier  is  generally  conceded. 

"This  statement  is  subject  to  the  reservation  ad- 
vanced by  Prof.  Howe  that,  due  to  the  greater  plas- 
ticity of  inw-carbon  steels,  vre  canot  directly  compare 
steels  of  essentially  different  carbon  contents. 


I>.\-  the  results  of  the  impact  shear  test  according  to 
which  such  materials  as  properly  heat-treated  nickel 
and  chrome-nickel  steels  fail  to  give  as  much  resist- 
ance to  impact  as  carbon  steel  or  even  ingot  iron. 

Summary. 

Undoubtedly  the  occurrence  of  the  notch  effect  in 
machines  and  engineering  structures  is  much  more  com- 
mon than  is  generally  recognized.  This  is  generally 
due  to  the  design  of  the  structure,  but  may  be  caused 
by  faulty  workmanship.  Even  a  hasty  examination  of 
such  machines  as  locomotives,  automobiles,  stationary 
gas  engines,  steam  engines,  etc.,  reveals  an  amazingly 
large  number  of  notches  and  in  many  such  cases  thc- 
material  composing  the  parts  should  have  a  high  de- 
gi-ee  of  notch  toughness  to  insure  against  failure. 

The  logical  test  for  such  materials  and  the  onh-  one 
capable  of  yielding  reliable  results  is  the  notched-bar 
test.  This  test  should  supplement  the  usual  tensile  or 
hardness  tests  and  its  results  used  as  an  index  of  the 
resistance  of  the  matei'ial  to  the  notch  effect. 

A  factor  of  safety  is  generallj^  used  in  the  design 
of  parts  of  machines  requiring  the  material  to  have  a 
certain  strength  combined  with  a  certain  amount  of 
ductility.  These  properties  are  Avritten  into  the  speci- 
fications and  the  material  is  inspected  on  such  a  basis. 
Neither  the  factor  of  safety  nor  the  usual  properties 
offer  a  guarantee  against  failure  in  cases  similar  to 
those  discussed  here.  It  is  for  this  reason  that  the 
cause  of  many  failures  remains  a  mystery  when  test 
bars  taken  from  the  broken  parts  are  found  to  pass 
all  .specifications.  The  Charpy  test  would  undoubtedly 
show  a  low  impact  value,  due  either  to  faulty  heat 
treatment,  in  case  the  parts  were  heat-treated,  or  to 
lack  of  proper  heat  treatment. 


"Personal  communication. 


IMPORTANT  WORK  IN  CONNECTION  WITH  HAR- 
BOR DEVELOPMENT  SCHEME  AT 
VANCOUVER. 

A  party  from  the  Topographical  Department  of  the 
Federal  Government  will  shortly  ari-jve  in  Vancou- 
ver. This  party  is  in  charge  of  Cliief:  Topographer 
W.  H.  Boyd  and  his  assistants,  Messrs.  A.  C.  T.  Shep- 
])ard,  A.  G.  Haultain  and  J.  R.  Cox. 

This  party  will  make  a  detailed  topograpiieal  map 
of  the  tidal  area  in  the  Vancouver  district,  ncluding 
l^urrard  Inlet,  and  .  the  Fraser  River,  from  Port 
Ilaney  to  the  mouth. 

It  is  figured  that  this  is  the  best  thing  that  has  ever 
been  done  along  these  lines  for  this  department. 

The  Topographical  Department  is  woi'king  in  co- 
operation with  the  Public  Works  Department,  Inter- 
ior Department,  and  the  Ilydrographic  Survey. 

The  idea  of  sending  this  party  out  here  was  not 
originally  in  connection  with  the  harbor  develo]mient 
work,  but  to  make  a  study  of  the  Fraser  River  Delta 
.sedimentation  changes,  and  to  work  out  some  scheme 
to  keep  the  mouth  of  the  Fraser  open.  This  was  af- 
terwards changed  to  include  Burrard  Inlet,  and  as 
it  is  now  planned,  wlien  this  work  is  completed  the 
results  will  be  most  valuable  to  engineers  and  others 
interested  in  this  tidal  area. 

The  work  will  take  about  two  years  to  complett. 
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Electric  Smelting  of  Iron  Ores  in  British  Columbia 

liy  ALFRED  STANSFIELD. 


Britisli  Coluinhia  Dopartiiioiit  of  Mines,  P.ulletin  No. 
2, 

(Continued  Irom  May  number.) 
(Concluded.) 

APPENDIX  XI. 

Report  by  Messrs.  Beckman  and  Linden. 

Introductory  Note  by  Dr.  Staiisfield. 

When  undertaliing  the  present  investigation  1  con- 
sidered that  it  was  very  important  to  decide  whether 
the  high  Swedish  furnace  or  the  simpler  pit  furnace 
used  at  Heroult  would  be  the  more  suitable  under 
the  conditions  existing  in  British  Columbia. 

I  was  familiar  with  the  Swedish  furnaces,  but  not 
with  the  Californian  furnace,  and  I  therefore  visited 
San  Francisco  and  Heroult.  At  San  Francisco  I  met 
Messrs.  Beckman  and  Linden,  an  engineering  firm 
who  have  specialized  in  electric  smelting  and  had  re- 
cently erected  a  plant  for  the  production  of  ferro-al- 
loys at  Bay  Point.  Mr.  Beckman  is  familiar  with 
conditions  in  Sweden  as  well  as  in  California,  and  I 
therefore  discussed  with  him  the  design  of  furnace  and 
plant  for  the  production  of  pig-iron.  In  spite  of  his 
knowledge  of  the  Swedish  type  of  electric  furnace, 
Mr.  Beckman  concluded  that  a  simple  pit  furnace  of 
the  kind  used  for  making  ferro-alloys  would,  on  the 
whole,  be  better  than  the  Swedish  furnace  for  the  con- 
ditions in  British  Columbia.  Such  a  furnace  is  sub- 
stantially the  same  as  the  furnace  that  has  been  used 
at  Heroult,  with  the  exception  of  the  roof  and 
charging-chutes.  In  view  of  Mr.  Beckman 's  know- 
ledge of  Sweden  and  California  and  of  his  experience 
in  designing,  erecting,  and  operating  the  plant  at  Bay 
Point,  T  asked  him  to  prepare  a  design  for  an  elec- 
tric-smelting plant  in  British  Columbia.  The  general 
outline  of  the  plant  was  arranged  between  us,  a;id  I 
furnished  him  with  the  necessary  data  in  regard  to 
the  nature  and  cost  of  the  ore,  charcoal,  powder  and 
labor.  I  understood  that  he  would  give  an  estimate 
for  the  consuni]ition  of  power  and  charcoal  per  ton 
of  pig-iron,  but  Mr.  Beckman  finally  decided  to  take 
my  figures  for  these  items  as  the  basis  for  his  re- 
port. 

I  had  in  mind  at  that  time  a  plant  which  would 
contain : — 

Three  3,000-kw.  furnaces  for  smelting  ore. 
Three  3()0-kw.  furiuu-es  for  smelting  ferro-alloys. 

Two  1,.500-kw.  furnaces  for  making  steel. 
At  first,  however,  the  building  was  to  be  large 
enough  for  two  3,000-kw.  and  three  300-kw.  furnaces; 
and  only  one  of  the  3,000-kw.  furnaces,  together  with 
the  three  300-kw.  furnaces,  were  at  first  to  be  in- 
stalled. Unfortunately,  Mr.  Beckman  based  his  de- 
sign of  the  plant  and  his  estimate  of  the  cost  of  mak- 
ing iron  on  the  smallest  equipment  considered,  which 
was  only  intended  to  be  temporary,  and  on  this  ac- 
count his  estimate  of  the  cost  per  ton  of  making  pig- 
iron  is  higluM-  than  nocossary. 

Electric  Pig-iron  in  British  Columbia. 
Report  by  Beckman  and  Linden  Engineering  Cor- 
poration, San  Francisco.  July,  1918.  General 
Remarks. 

The  following  report  is  made  at  the  request  of.  and 


is  ba.sed  upon  figures  which  have  been  supplied  by  Dr 
Alfred  Stansfield,  of  McGill  L'niversity,  Montreal, 
and  has  reference  to  a  possible  pig-iron  industry  in 
British  Columbia.  All  of  the  conclusions  reached  are 
based  upon  and  deduced  from  information  received 
in  thi.s  manner. 

Location  of  Plant. 

In  British  Columbia  there  is  available  a  consider- 
able amount  of  developed  hydro-electric  power,  and 
also  a  large  amount  of  power  which  is  awaiting  de- 
velopment. It  would  be  considered  advisable  in  con- 
nection with  this  investigation  to  locate  the  proposed 
pig-iron  plant  at  a  place  where  already  developed 
power  is  available,  and  in  such  locality  that  the  raw 
materals  essential  in  this  industry  are  obtainable  with 
the  least  effort.  We  may  take,  for  example,  such  a 
point  as  Port  Moody,  approximately  ten  miles  distant 
from  Vancouver.  This  community  has  access  to  the 
Canadian  Pacific  Railway,  and  also  deep-water  facili- 
ties. The  British  Columbia  Electric  Railway  Com- 
pany, Limited,  have  transmission-lines  already  in  Port 
Moody.  Port  Moody  has  a  small- electric  furnace  op- 
erating for  the  manufacture  of  other  products,  which 
would  facilitate  the  obtaining  of  labor  to  some  ex- 
tent for  the  undertaking  along  the  lines  suggested. 
General  Outline  of  Project. 

It  is  a  well-known  fact  that  in  Sweden  great  quan- 
tities of  pig-iron  are  manufactured  by  means  of  re- 
ducing iron  ore  in  electric  furnaces,  utilizing  charcoal 
as  reducing  agent.  The  conditions  existing  in  Swe- 
den and  those  existing  in  British  Columbia  are  very 
similar.  It  therefore  suggests  itself  that  the  mauu- 
faeture  of  pig-iron  in  British  Columbia  should  offer 
opportunities  similar  to  those  in  Sweden.  The  pro- 
ject here  w'ould  be  based  on  four  units.  The  first  to 
be  installed  would  consist  of  one  3,000-kw.  furnace, 
and  possibly  three  300-kw.  single-phase  furnaces;  the 
former  furnace  for  the  purpose  of  manufacturing  pig- 
iron,  and  the  latter  furnaces  for  the  purpose  of 
manufacturing  ferro-alloys,  such  as  ferro-molybde- 
num,  ferro-chrome,  ferro-tungsten,  and  others.  The 
next  step  would  be  the  addition  of  a  5.000-kw.  fyrnace 
for  the  manufacture  of  pig-iron,  or  it  might  be 
thought  more  advisable  to  put  in  a  10,000-kw.  furnace 
for  this  purpose.  The  difference  in  operation  and 
equipment  between  a  3,000-kw.  and  a  5,000-kw.  fur- 
nace is  not  verj*  material,  and  would  only  involve  an 
increase  in  production,  while  the  operation  and  equip- 
ment of  a  10,000-kw.  furnace  would  be  materially 
different  and  a  distinct  development  over  a  3,000-kw. 
furnace.  Of  course,  the  investment  on  a  10.000-kw. 
furnace  would  be  considerably  greater  than  on  a 
r),000-kw.  furnace,  and  on  that  account  it  might  be 
considered  advisable  to  take  an  intermediary  step. 
The  furnaces  would  be  built  in  such  a  manner  that 
the}'  could  easily  be  adapted  to  manufacturing  other 
alloys,  .such  as  ferro-silicon.  The  purpose  of  thi.s 
would  be  to  make  the  plant  as  flexible  as  possible, 
so  that  in  case  the  price  of  pig-iron  went  down  the 
plant  could  be  used  economically  for  other  purposes. 
Raw  Materials. 

In  the  manufacture  of  pig-iron  the  essential  raw 
materials"  are : — 

A.  Cheap  electric  power. 
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B.  Iron  ore. 

C.  Reducing  agent,  such  as  charcoal. 
J).  Fluxing  agent. 
E.  Electrodes. 

A.  Hydro-electric  Power. — The  amount  of  power 
necessary  to  produee  1  ton  of  pig-iron  in  the  electric 
furnace  is  dependent  to  a  great  extent  upon  the  pur- 
ity of  the  ores.  The  iron  ore  which  is  available  for 
this  undertaking  would  consume  approximately  0.5 
hor.se-power  per  year  per  ton  of  pig-iron.  In  case 
the  ore  was  concentrated  up  to  65  per  cent  iron  con- 
tent, it  would  take  O.-i  horse-power  per  year  per  ton 
of  pig-iron.  It  is  apparent  from  the  following  cost 
data  that  the  power  cost  is  one  of  the  large  items,  and 
to  make  such  an  undertaking  successful  it  is  essential 
that  low  power  prices  are  obtainable.  It  is  understood 
that  the  IW-itisli  Columbia  Electric  Railway  Company, 
Limited,  has  available  10,000  horse-power,  60-cyele 
power,  that  could  be  put  into  service  immediately. 
Later  developments  of  this  industry  would  necessi- 
tate the  development  of  new  hydro-electric  power 
sites  in  close  proximity  to  raw  materials. 

B.  Iron  Ore. — The  raw  material  on  which  the  whole 
industry  is  based  is  the  iron  ore.  There  are  a  number 
of  iron-ore  deposits  in  British  Columbia  on  the  main- 
land, as  well  as  on  the  islands,  and  it  would  be  a 
question  of  its  availability  to  Port  Moody  which 
would  partiall}'  govern  as  to  its  use  in  this  under- 
taking. The  ore  which  has  been  suggested  is  a  mag- 
netite ore  containing  lime  of  an  average  analysis  of: 


Per  cent. 

Iron  50  to  55  (Fe.O,  69-76%). 

Silica   5  to  6 

Alumina   4 

Pho.sphorus   0.02 

Sulphur   0.1 


Calcium  carbonate,  etc.  15  to  21 
The  ore  is  claimed  to  be  practically  self-fluxing  and 
would  on  that  account  not  necessitate  the  use  of  any 
fluxing  agent  whatsoever.  In  a  general  way  this  ore 
is  low  in  its  iron  content  for  a  very  successful  pig- 
iron  operation.  If  there  were  some  ore  of  higher 
grade  available  and  at  a  low  price,  it  would  be  strong- 
ly advisable  to  consider  these  deposits  in  preference 
to  the  iron  ore  under  discussion.  There  is,  though,  a 
means  by  which  this  ore  could  be  brought  up  to  a 
higher  degree  of  purity,  which  would  involve  a  con- 
centrating plant  and  the  sintering  of  the  obtained 
concentrates.  This  would,  of  course,  increase  the  cost 
of  the  ore,  and  would  give  a  higher  iron  content  of 
ore  material  to  work  with,  which  would  increase  the 
output  per  horse-power  year  in  the  electric  furnace. 
It  would  therefore  appear  that,  if  no  other  ore  is 
available,  a  concentrating  plant  would  be  advisable. 

C.  Reducing  Agent. — In  the  Swedish  practice  where 
electric  pig-iron  is  [jroduced  charcoal  is  used  as  a 
reducing  agent.  This  is  obtained  as  a  by-product 
from  the  large  lunilici-  timber  operations  in  Swe- 
den, where  pine,  spruce,  and  fir  are  handled,  and 
there  is  no  timber  operation  in  Sweden  of  an.v  kind 
where  the  refu.se  is  not  turned  into  charcoal  either  in 
a  by-product  charcoal-oven  or  by  pit-charcoaling. 
British  Columbia,  as  we  understand  it,  has  large  tim- 
ber operations,  as  well  as  large  stands  of  tind)er,  that 
in  many  case.s  are  worthless  for  timber  purposes. 
The.se  waste  lands  might  be  gone  over  and  the  timber 
turned  into  charcoal,  as  well  ;is  by-products,  such  as 
alcohol,  acetic  acid,  creosote-oil,  and  also  turpen- 
tine.   The  creosote-oils  are  used  extensively  in  flota- 
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tion  purposes  where  the  metal  values  are  separated 
from  the  gangue.  Charcoal  obtained  in  such  a  man- 
ner, either  in  by-product  coke-ovens  or  in  pit-char- 
coaling, contains  approximately  73  per  cent  fixed 
carbon. 

British  Columbia  holds  in  its  bituminous-coal  de- 
posits another  reducing  agent  that  under  special  con- 
ditions may  be  used  to  advantage.  It  is  high  in  ash 
and  reported  to  contain  50  per  cent  fixed  carbon.  ^ 

It  has  also  been  suggested  as  a  possibility  to  utilize 
some  of  the  oil-wastes  obtainable  on  the  Pacific  coast 
as  a  reducing  agent  in  making  pig-iron.  This  ma- 
terial contains  practically  no  ash  and  about  70  per 
cent  of  fixed  carbon. 

D.  Fluxing  Agent. — As  has  been  explained  under 
the  heading  "Iron  Ores,"  the  iron  ore  proposed  to  be 
used  in  this  undertaking  would  not  need  any  fluxing 
material.  Limestone,  though,  as  a  rule  is  used  for 
this  purpose,  and  is  available  at  various  points  ac- 
cessible to  Port  Moody  in  a  purity  suitable  for  this 
operation. 

E.  Electrodes. — All  electric-furnace  operations  for 
the  reduction  of  ores  are  dependent  on  the  supply  of 
electrodes.  Electrodes  are  the  means  by  which  the 
electric  current  is  made  available  in  the  furnace. 
There  are  plants  on  the  Pacific  coast  which  are  manu- 
facturing electrodes,  and  there  are  large  manufac- 
tures of  electrodes  in  the  East,  both  in  Canada  and 
the  United  States.  It  would  seem  as  though  an  un- 
dertaking of  this  kind  in  British  Columbia  should  de- 
pend upon  its  electrode-supply  from  a  Pacific  Coast 
source,  and  it  would  be  advisable  to  make  an  early 
arrangement  with  the  manufacturers  there  for  this 
essential. 

General  Plant  Layout. 

The  plant  would  be  composed  of  the  main  furnace 
building,,  adjacent  to  which  would  be  the  transformer 
building.     The  fuimaee  building  Avould  give  ample 
space  for  the  furnace  and  the  necessary  electrical  con- 
nections, as  well  as  the  casting-floor  on  to  which  the 
pig-iron  would  be  tapped.    This  building  would  have 
a  big  electric  travelling  crane,  and  also  the  necessary 
tracks  for  the  purpose  of  moving  raw  materials  about 
and  moving  the  finished  products.    The  initial  size 
of  the  building  would  be  one  which  could  house  a 
3,000-kw.  furnace  and  three  300-kw.  single-phase  fur- 
iiaees.    Buildings,  such  as  storehouse,  laboratory,-  of- 
fice, wash-house,  etc.,  would  be  placed  at  convenient 
points  on  the  ground.    The  necessary  trackage  would 
have  to  be  laid  out  in  the  yards  for  the  handling  of  all 
materials  and  incoming  and  outgoing  shipments.  Am- 
ple storage-space  would  be  necessary  in  the  yards 
for  the  storing  of  raw  materials.   There  should  be  ap- 
proximately sixty  daj's'  supply  of  iron  ore  in  stock, 
amounting   to   approximately  4,000  tons.  Storage- 
space  should  also  be  provided  for  a  large  tonnage  of 
charcoal.    The  amount  that  would  have  to  be  kept  in 
storage  would  depend  upon  the  physical  conditions 
surrounding  the  plant  and  the  accessibility  to  the 
charcoal-producing  installations.    It  would  be  advis- 
able to  plan  for  the  necessary  roof-sheds  to  cover  two 
to  three  months'  supply  of  charcoal.  In  case  any  flux- 
ing agent  should  be  needed,  space  .should  be  provided 
for  t]u>  .storage  of  same.    Electrodes  could  be  stored 
in  suitable  numbers  in  a  small  building.    To  handle 
efficiently  the  raw  materials    and  finished  product 
from  stock-piles  to  dump-cars,  etc.,  a  locomotive  crane 
would  be  needed. 

Type  of  Furnace. 
The  type  of  electric  fui-Mace  in  which  jiig-iron  is 
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made  in  Sweden  has  a  close  resemblance  to  the  shaft- 
furnace.  The  shaft  carrying  the  burden  is  supported 
by  braces,  and  tlie  reduction  tfikes  place  in  a  big  bowl 
at  the  bottom  of  the  shaft,  into  which  the  electrode 
projects.  There  is  a  heavy  strain  on  the  structure 
in  general,  and  the  refractory  roof  of  the  furnace  it- 
self receives  very  severe  treatment  and  frequently 
needs  rebuilding.  It  has  been  carefully  considered 
in  this  connection  that  it  would  be  advisable  to  try 
out  a  simpler  furnace  very  similar  to  those  used  in 
the  manufacture  of  ferro-silicon  and  ferro-manganese 
— a  simple  3-phase  open-pit  furnace.  By  installing 
this  kind  of  a  furnace  and  holding  the  Swedish  shaft- 
furnace  in  reserve,  if  the  tests  works  out  as  antici- 
pated, a  saving  in  installation  will  take  place  and  a 
step  forward  will  have  been  made  in  the  manufac- 
ture of  pig-iron.  It  is  expected  to  produce  in  such  a 
furnace  grey  pig-iron  containing  3  to  4  per  cent  car- 
bon, 2  to  3  per  cent  silicon,  0.05  per  cent  sulphur,  and 
0.5  per  cent  phosphorus.  If  the  results  do  not  come 
up  to  expectations,  the  furnace  can  readily  be  adapt- 
ed to  manufacturing  ferro-silicon  or  ferro-manganese 
and  a  duplication  of  the  Swedish  furnace  can  be  in- 
stalled. The  Swedish  shaft-furnaces  are  beyond  the 
experimental  stage,  w'orking  successfully  day  in  and 
day  out  in  manufacturing  white  pig-iron.  Some  trou- 
ble has  been  encountered  in  manufacturing  grey  pig- 
iron  in  these  furnaces.  The  white  pig-iron,  though,  is 
used  very  successfully  in  open-hearth  furnaces  and  in 
electric  steel  manufacture. 

Cost  of  Plant.* 

(At  1918  Prices  of  Apparatus  and  Construction.) 


One  3,000-kw.  3-phase  furnace,  installed,  in- 
cluding casing,  electrode-holders,  jib- 
cranes,  regulators,  and  foundations  .  .    $  15,000 

Four  1,000-kw.  single-phase,  33,000-volt 
primary,  60-eycle  oil-insulated  and 
water-cooled  transformers,  installed, 
with  from  60  to  120  volts  in  5-volt  steps 
on  the  secondary  side  (one  of  these 
transformers  is  spare)    26,000 

One  set  low-tension    busses   for  3,000-kw. 

furnace,  installed   5,000 

One  set  high-tension  busses  for  3,000-kw. 
furnace,  including  oil -switches,  switch- 
board and  meters   6,000 

Three  300-kw.  single-phase  furnaces,  in- 
stalled, including  casing,  electrode- 
holders,  and  regulating  device   10,000 

Four  300-kr.  33,000-volt  primary,  60-cycle, 
single-phase,  oil-insulated  and  water- 
cooled  transformers,  installed,  with  a 
range  of  from  70  to  100  volts  in  5-volt 
steps  on  the  secondary  side   10,000 

Three  50-kw.  single-phase,  60-eycle,  33,000 
volts  to  440  volts  air-cooled  transform- 
ers, installed,  with  switchboard  (to 
be  used  for  industrial  purposes  around 
plant)   2.000 

One  25-kw.  motor-generator  set  for  regula- 
tors, etc.,  installed   2.000 

Three  sets  low-tension  busses  for  300-kw. 

furnaces   1,500 


*  In  this  cost  estimate  is  not  included  ore-concen- 
trating and  sintering  plant,  nor  charcoal  plant. 


One  furnace  building,  built  entirely  of  re- 
inforced concrete,  including  electric 
travelling  crane,  tracks,  metal-hand- 
ling equipment,  etc   35,000 

One  transformer  building,  built  entirely  of 

reinforced  concrete   10,000 

One  shipping-store  building  of  wood  and 

stucco  exterior  finish   7,000 

One  laboratory  with  complete  equipment..  7,500 

One  store-room  and  change-room  building, 
built  of  wood  and  exterior  stucco  fin- 
ish, including  steel  lockers,  toilets, 
wash-basins,  and  shower-baths   .  .    .  .  8.000 

One  machine-shop  with  equipment   10,000 

One  office  building   3.000 

One  gate-house  with  time-clock  and  time- 
keeper's office   500 

Railroad  tracks,  industrial  track,  ore-hand- 
ling equipment,  water-supply,  sewer- 
age, fence  and  industrial  lighting,  etc.  25,000 

Land.  4  acres   4.000 

Total   $225,000 


$187,500 

Engineering  and  contingencies,  20  p.c.  37,500 


It  is  well  to  point  out  that  the  above  figures  cover 
the  cost  of  a  plant  that  is  built  entirely  of  permanent 
construction.  Permanent-construction  figures  in  the 
first  cost  are  higher  than  any  temporary  work,  of 
course ;  but  due  to  the  great  fire  risk  of  temporary 
work,  such  as  wooden  construction,  it  is  deemed  more 
advisable  to  make  the  larger  initial  investment  to 
cut  down  the  maintenance  cost  of  a  temporary  plant. 

The  electrical  equipment  selected  and  put  into  this 
estimate  is  such  that,  according  to  our  experience  with 
identical  design  and  equipment,  a  power  factor  can 
be  obtained  on  the  power  company's  line  as  high  as 
from  90  to  92  per  cent. 

Cost  of  Production. 

Two  sets  of  figures  have  been  made  out  on  the  cost 
of  production  of  pig-iron.  The  pig-iron  which  is  sup- 
posed to  be  produced  is  grey  foundry  pig-iron,  and 
would  have  a  market  value  of  $35  per  ton  at  the  plant. 
The  figures  which  have  been  worked  out  are  based 
on  crude  ore  and  concentrated  ore.  assuming  that  the 
crude  ore  would  be  obtained  in  one  case  for  $4  per 
ton,  and  in  the  other  case  increased  to  $6.45  per  ton 
by  concentration.  Another  set  of  figures  is  based 
on  price  of  crude  ore  at  $1.50  per  ton,  and  concentrat- 
ed ore  at  $3.20  per  ton.  This  includes  the  cost  of  con- 
centrating and  sintering,  amounting  to  $1.25  per  ton 
concentrate.  The  power  is  assumed  to  be  delivered 
at  the  switchboard  at  $15  per  horse-power  year.  The 
reducing  agent — charcoal — is  assumed  to  be  obtain- 
ed at  a  price  of  $6  per  ton  ($6  per  ton  being  the  price 
for  British  Columbia  coal),  and  $7  per  ton  the  price 
of  oil-waste  carbon.  In  the  following  figures  char- 
coal only  has  been  taken  into  consideration,  though 
the  amounts  of  the  different  reducing  agents  needed 
to  reduce  1  ton  of  55-per  cent  ore  are  as  follows: — 

Ton 

Charcoal  containing  73  per  cent  fixed  carbon  0.5 
British  Columbia  coal.  50  per  cent  fixed  carbon  0.8 
Oil-waste  carbon.  70  per  cent  fixed  carbon....  0.6 
In  producing  from  an  ore  containing  55  per  cent 
iron,  2  tons  per  horse-power  year  is  estimated  as  a 
safe  figure  upon  which  to  base  calculations.  On  ore 
containing  65  per  cent  iron.  2.5  tons  per  horse-power 
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year  production  is  assumed  a  safe  figure  upon  which 
to  base  calcuhitious.  It  is  evident  from  the  above 
that  operating  with  a  55  per  cent  ore  in  a  3,0U0-kw. 
furnace  would  give  an  annual  production  of  8,000 
tons  of  pig-iron,  while  the  annual  production  ob- 
tained in  a  3,000-kw.  furnace  with  concentrated  ore 
would  be  1U,00U  tons  of  pig-iron.  The  operation  of 
the  furnace  would  be  continuous  twenty-four  hours' 
operation,  and  would  be  operated  in  three  shifts.  The 
t-osts  would  be  as  follows: — 

$4  per  Ton  Crude  Ore  (50  Per  Cent  Iron). 

Coal,  1/2  ton  charcoal  at  $6   3.00 

Electric  power,  0.5  h.p.  year  at  $15 

per  h.-p.  year    $7.50 

Iron  ore,  2  tons  at  $4  per  ton  .  .   .  .  8.00 
Electrodes,   20  lb.  per  ton  of  metal 

produced  at  10  cents  a  pound  ....  2.00 

Labor   8-00 

Supplies   1.00 

Plant  and  office  general  expense  ..  5.00 
Interest  on  investment  and  deprecia- 
tion, 20  per  cent   4.50 


Total  $39.00 

$6.45  per  Ton  Concentrated  Ore  (65  Per  Cent  Iron.) 
Electric  power,  0.4  h.-p.  year  at  $15 

per  h.-p.  year   $6.00 

Iron  ore,  1.54  tons  at  $6.45  per  ton  9.93 

Coal,  1/2  ton  charcoal  at  $6   3.00 

Electrodes,  20  lb.  per  ton  of  metal 

produced  at  30  cents  a  pound  ...  2.00 

Labor   6.40 

Supplies   1.00 

Plant  and  office  general  expense  ..  5.00 
Interest  on  investment  and  depre- 
ciation   2.81 


Total   $36.14 

Total  Production,  8,000  Tons  Pig-iron. 
Gross  earnings  at  $35  per  ton  ....  $280,000 
Cost  to  manufacture  at  $39    312,000 


Deficit   $32,000 

Total  Production,  10,000  Tons  Pig-iron. 
Gross  earnings  at  $35  per  ton  ....  $350,000 
Cost  to  manufacture  at  $36.14  ....  361,400 


Deficit   $11,400 

Crude  Ore  at  $1.50. 
Electric  power,  0.5  h.-p.  year  at  $15 

per  h.-p.  year   $7.50 

Iron  ore.  2  tons  at  $1.50  per  ton  ...  .  3.00 

Coal,  1/2  ton  charcoal  at  $6   3.00 

Electrodes.  20  lb.  per  ton  of  metal 

produced  at  10  cents  a  pound  ...  2.00 

Labor   8.00 

Supplies  ..."   1.00 

Plant  and  office  general  expense..  5.00 
Interest  on  investment  and  deprecia- 
tion. 20  per  cent   4.50 

Total   $34.00 

Concentrated  Ore  at  $3.20. 
Electric  power.  0.4  h.-p.  year  at  $15 
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per  h.-p.  year   $6.00 

Iron  ore,  1.54  tons  at  $3.20  per  ton  4.93 

Coal,  1/2  ton  charcoal  at  $6   3.00 

Electrodes,  20  lb.  per  ton  of  metal 

produced  at  10  cents  a  pound  ...  2.00 

Labor   6.40 

Supplies   1.00 

Plant  and  office  general  expense..  5.00 
Interest  on  investment  and  deprecia- 
tion, 20  per  cent   2.81 


Total   $31.14 

Total  Production,  8,000  Tons  Pig-iron. 
Gross  earnings  at  $35  per  ton  .  .   .  .$280,000 
Cost  to  manufacture  at  $34    272,000 

Net  profit   $8,000 

Total  Prpdnction,  10,000  Tons  Pig-Iron. 

Gross  earnings  at  $35  per  ton  $350,000 

Cost  to  inanufacture  at  $31.14  311,400 


Net  profit  $36,600 

It  is  from  these  figures  very  apparent  that  it  would 
be  impossible  to  go  into  the  pig-iron  manufacture 
using  uncoucentrated  ores;  while  operating  with  con- 
centrated ores  at  $3.20  shows  a  reasonable  return. 

Electric  Steel-Furnace. 

It  would  seem  as  a  logical  arrangement  in  connec- 
tion with  the  pig-iron  furnace  to  establish  an  electric 
steel-furnace,  in  which  special  steel  will  be  manufac- 
tured. There  is  no  possibility  at  the  present  time  for 
an  iron  industry  on  the  Pacific  coast  to  compete  with 
Eastern  production  of  heavy  steel  material.  There 
is  a  field  here  legimitate  and  profitable  to  manufac- 
ture special  shapes  of  light  rolled  metal,  as  well  as 
steel  castings.  With  all  the  mining  industries  going 
on  in  the  West,  and  with  the  ship-building  industries 
growing  out  here  at  a  pace,  there  is  an  urgent  need 
for  special  alloy  steel  and  special  electric  steel  east- 
ings. The  raw  materials  for  the  alloy  steel  are 
available  on  the  Pacific  coast,  and  could  be  readily 
smelted  and  put  into  steel  products.  The  material 
which  comes  out  of  the  pig-iron  furnace  would  be 
carried  in  a  ladle  in  a  molten  condition  to  the  steel- 
furnace,  and  in  such  a  manner  cut  do-RTi  the  melting 
cost  and  refining  cost  of  the  finished  steel  product. 
It  is  certain  that  better  financial  success  would  be 
made  by  installing  an  electric  steel-furnace  in  con- 
.iunction  Avith  the  pig-iron  manufcture  and  a  rolling- 
mill  than  by  operating  the  plant  exclusively  on  pig- 
iron. 

Ferro-AUoy  Furnaces. 

The  three  300-kw.  furnaces  can  be  used  for  the 
manufacture  of  alloys  which  could  easily  be  used  in 
the  production  of  steel.  The  operation  of  these  fur- 
naces could  be  carried  on  easily  in  conjunction  with 
the  large  3,000-lrw.  furnace. 

Conclusions. 

The  foregoing  report  shows  the  following: — 
(1.)  That  conditions  in  British  Columbia  lend  them- 
selves well  to  the  manufacture  of  pig-iron  under  spe- 
cial conditions. 

(2.)  That  the  successful  manufacture  of  pig-iron  in 
Rriti.sh  Columbia  is  dependent  upon  a  low-priced  iron 
ore. 

(3.)  That  British  Co]iim])ia  holds  by  virtue  of  its 
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large  supply  of  timber  aud  its  deposits  of  bitumin- 
ous coal,  two  redufiiuf?  agents  suitable  for  the  manu- 
facture of  pig-iron. 

(4.)  That  cheap  hydro-electric  power  delivered  at 
a  figure  not  higher  than  $15  per  horse-power  year  is 
essential. 

(5.)  That  the  concentrating  and  sintering  of  concen- 
trates before  the  ore  is  used  in  the  furnace  is  essen- 
tial in  the  manufacture  of  pig-iron  from  British  Col- 
umbia ore. 

(6.)  That  a  steel  industry  in  conjunction  with  the 
pig-iron  furnace  and  alloy-furnaces  is  a  more  advan- 
tageous undertaking  than  a  pig-iron  industry  exclu- 
sively. 

Beckman  &  Linden  Engineering  Corporation, 

(Signed.)  J.  W.  Beckman,  President. 
Cost  of  Manufacturing  Ferro-Silicon, 

(Appendix  to  Beckman  &  Linden's  Report.) 
In  the  foregoing  report  reference  is  made  to  the 
possibility  of  utilizing  the  furnace  suggested  there  for 
the  manufacture  of  ferro-silicon.  The  following  fig- 
ures would  indicate  the  cost  of  producing  1  ton  of 
metal  and  the  returns  which  would  be  obtained : — 


Power  at  $15  per  horse-power  year  .  $15.00 

Quartz,  2,400  lb.  at  $3.60  per  ton..  4.20 

Coal,  1,210  lb.  at  $6  per  ton   3.63 

Turnings,  1,500  lb.  at  $10  per  ton..  7.50 
Electrodes,   601b.   per   ton  of  metal 

at  10  cents  per  pound   6.00 

Labor   16.00 

Supplies   1.00 

Plant  and  office  general  expense  ..  5.00 
Interest  on  investment  and  deprecia- 
tion, 20  per  cent   9.38 


Total   $67.71 


The  total  output  of  this  plant  would  be  about  4,000 
tons  of  50  per  cent  ferro-silicon  per  year,  and,  assum- 
ing that  50  per  cent  ferro-silicon  sold  for  $150  per 


ton,  the  net  profit  would  be : — 

Gross  earnings  at  $150  per  ton. .  .  .  $600,000 
Cost  to  manufacture  at  $67.71  per 

ton   270,840 


Net  profit  $329,160 

APPENDIX  XII. 


A  New  Method  of  Producing  Electric-Furnace  Iron. 

The  operation  of  smelting  an  ore  of  iron  for  pig- 
iron  includes  two  distinct  steps,  which  are,  however, 
carried  out  in  the  same  furnace  and  to  some  extent 
simultaneously. 

The  first  step  is  one  of  reduction,  in  which  the  ore 
consisting  largely  of  oxide  of  iron,  is  converted  into 
metallic  iron  by  means  of  carbon  or  carbonaceous 
gases.  The  second  step  is  one  of  fusion,  in  which  the 
metallic  iron,  already  formed,  is  melted  and  becomes 
pig-iron.  The  gangue  of  the  ore,  together  with  the 
flux,  is  also  melted  and  forms  slag*.  The  first  step 
can  be  carried  out  at  a  moderate  temperature  of,  say 
700°  or  800°  C,  while  the  second  step  needs  a  very 
high  temperature,  say,  1,400°  or  1,500°  C.  Although 
the  first  step  can  be  effected  at  a  lower  temperature 
than  the  second,  it  consumes  about  twice  as  much 
heat,  measured,  in  calories  or  kilowatt-hours,  and  it  is 
this  large  requirement  of  heat  that  renders  so  costly 
the  electric  smelting  of  iron  ores.  That  this  is  practic- 
ally true  will  be  made  clear  Avhen  I  mention  that  a 
ton  of  steel  can  be  melted  in  an  electric  furnace  by 


means  of  600  or  700  kilowatt-hours,  whereas  about 
2,500  kilowatt-hours  are  needed  to  produce  a  ton  of 
pig-iron  from  the  ore. 

In  the  electric  furnace  both  steps  of  the  smelting 
operation  are  carried  out  more  or  less  simultaneously, 
and  at  a  high  temperature;  and  this  cau.ses  waste  of 
heat  and  unnecessary  expense,  particularly  as  the 
heat  is  derived  from  costly  electrical  energy.  The 
smelting  operation  produces  a  large  amount  of  hot 
carbonaceous  gases,  which  in  a  simple  electric  fur- 
nace escape  and  burn  above  the  charge.  These  gases 
may  be  utilized  for  heating  and  reducing  the  ore,  and 
the  Swedish  furnace  is  provided  with  a  large  shaft 
for  this  purpose.  A  careful  analysis  shows,  however, 
that  the  most  efficient  furnace  of  this  type  is  decid- 
edly inefficient  from  an  economic  point  of  view;  and 
we  are  led  to  consider  whether  better  results  can  be 
obtained  in  some  other  way. 

I  have  thought,  for  a  long  time,  that  greater  econo- 
my could  be  obtained  by  separating  the  two  stages 
of  the  smelting  process  and  carrying  them  out  in 
separate  furnaces.  The  ore,  crushed  to  a  coarse  pow- 
der, would  be  reduced  to  the  metallic  condition  by 
means  of  carbon  in  one  furnace  using  fuel-heat,  and 
the  metallic  powder  would  then  be  melted  electrically. 
It  appears  that  in  this  way  a  pig-iron  of  electric  fur- 
nace quality  could  be  obtained  more  cheaply  than  by 
direct  electric  smelting. 

Until  recently  I  had  no  experimental  evidence  in 
regard  to  the  preliminary  reduction  of  the  ore,  and 
had  intended  to  undertake  a  series  of  experiments  for 
this  purpose ;  but  during  the  last  few  months  I  have 
obtained  information  with  regard  to  this  point, 
w'hich  makes  it  seem  probable  that  the  process  can 
be  carried  out  practically,  and  that  a  decided  econo- 
my will  be  gained  by  its  use. 

The  possibilities  of  the  process  will  be  made  clear 
by  the  following  numerical  discussion : — 

The  reduction  of  magnetite  bv  carbon  will  prob- 
ably follow  the  equation :  Fe^O^  -j-  3C  ==  3  Fe  +  2  Co 
+  CO.,.  This  requires  115,000  calories  for  the  re- 
duction of  1  kilogram  molecular  weight  of  magne- 
tite, or  686  calories  per  kilogram  of  iron.  This  cor- 
responds, if  electrical  heat  is  used,  to  800  kilowatt- 
hours  per  metric  ton  of  metallic  iron. 

The  heat  required  to  melt  1  ton  of  cast  iron  would 
be  (theoretically)  about  300  kilowatt-hours,  but  for 
the  production  of  foundry  pig-iron  there  would  be 
needed  an  additional  175  kilowatt-hours  for  the  pro- 
duction of  silicon,  or  a  total  of  475  kilowatt-hours  for 
the  melting  operation.  Thus  in  round  numbers  there 
will  be  needed. 

Kw.  Hrs. 

For  reducing  the  iron  ore  to  metal  ....  800 
Converting  this  into  foundry  pig-iron..  500 


Total  1.300 

It  will  be  noticed  that  I  have  made  no  specific  al- 
lowance for  melting  the  slag.  This  is  because  the 
gangue  will  be  practically  eliminated  by  maenetic 
treatment  before  fusion,  and  thus  there  will  be 
scarcely  any  slag  to  melt. 


*Actually  the  second  stage  is  more  comp1ica+'^1 
than  I  have  indicated,  as  the  iron  in  fusion  absorb* 
carbon  and  silicon  to  form  pig-iron,  the  silicon  itself 
being  derived  from  the  silica  in  the  ore. 
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In  electric  furnaces  a  working  efficiency  of  at  least 
70  per  cent,  can  usually  be  obtained,  and  therefore 
we  find  as  the  actual  operating  charges  for  the  two 
stages : — 

Kw.  Hrs. 

For  reducing  the  iron  ore  to  metal   1,140 

For  reducing  silicon  and  melting  the  iron  .  .  710 


Total   1,850 

The  total  power  requirement  shows  a  decided  econ- 
omy when  eomi)ared  Avitli  tlie  2,500  kilowatt-liours 
that  would  be  lu^eded  for  the  direct  smelting  of  the  ore, 
even  after  making  allowance  for  the  cost  of  crushing, 
magnetic  treatment,  and  double  handling  of  the  ma- 
terial. The  first  or  reducing  stage  can,  however,  be 
carried  out  by  means  of  fuel-heat  instead  of  electrical 
heat  without  detracting  from  the  purity  of  the  pro- 
duct. The  operation  would  have  to  be  carried  out  in 
some  kind  of  a  muffle-furnace,  as  the  reduced  metal 
must  be  protected  from  the  air  and  from  furnace  gases, 
and  the  efficiency  of  the"  heating  fuel  would  conse- 
quently be  very  low.  As,  however,  cheap  fuel,  such 
as  waste  wood,  can  be  employed,  this  will  not  cause 
any  serious  expense.]  The  heat  theoretically  needed  for 
the  reduction  of  the  iron  ore  is  686,000  calories  per 
metric  ton  of  iron ;  alloAving  25  per  cent,  efficiency, 
this  would  mean  2,744,000  calories,  which  would  be 
furnished  by  0.4  ton  of  a  low  grade  of  coal.  It  would 
appear  safe,  therefore,  to  allow-  for  this  purpose  V2 
ton  of  local  coal  or  an  equivalent  amount  of  waste 
wood. 

Dr.  Trood  and  Mr.  W.  A.  Darrah  have  carried  ont  a 
series  of  experiments  at  Ileroult,  in  California,  on  the 
reduction  of  pure  magnetite  ore  to  metallic  iron.  The 
work  has  been  done  in  a  small  furnace  making  a  few 


pounds  per  hour  of  reduced  iron.  This  furnace  Avas 
heated  electrically,  and  in  this  way  an  exact  determina- 
tion could  be  made  of  the  heat  that  was  supplied  to 
it.  There  w^as  under  construction  at  the  time  of  my 
visit  a  large  furnace  for  the  reduction  of  ore  which 
was  to  be  heated  by  means  of  fuel.  Since  my  visit 
Mr.  Darrah  has  been  made  superintendent  of  the  plant, 
and  this  has  no  doubt  interfered  with  the  progress  of 
the  experiments.  He  has,  how^ever,  written  me  the 
following  letter  with  regard  to  the  cost  of  operating 
the  Trood-Darrah  process.  I  assume  that  the  power- 
consumption  used  in  this  estimate  is  deduced  from  their 
small-scale  experiments,  and  that  the  other  expenses 
refer  to  a  plant  making  100  tons  of  metallic  iron  daily. 

Noble  Electric  Steel  Company, 
Heroult,  Shasta  Countj^,  Cal.,  October  23rd,  1918. 

"Regarding  the  questions  which  you  have  raised,  I 
have  to  advise  as  follows : — 

"(1.)  We  have  made  a  very  substantial  success  in 
reducing  magnetite-iron  ores  to  metal  by  heating  to  a 
moderate  temperature  with  carbonaceous  reducing 
agents. 

"  (2.)  Reduction  begins  in  the  neighborhood  of  700° 
C,  but  in  order  to  carry  the  reaction  to  completeness, 
as  well  as  to  minimize  the  time  required,  we  find  it  ex- 
pedient to  operate  at  approximately  800°  C. 

"  (3.)  For  a  perfect  reduction  of  particles  the  size  of 
coarse  sand,  with  the  magnetite  ore  that  we  are  using 
we  find  that  three  hours  are  required.  The  time  will 
vary  considerably  with  the  different  grades  of  ore, 
different  reducing  agents,  and  different  temperatures. 
Powdered  charcoal  is  the  most  satisfactory  reducing 
agent,  but,  of  course,  is  not  the  only  successful  one. 

"(4.)  Total  cost  per  ton  of  iron  product,  making 
ample  alloAvance  for  power,  fuel,  etc.,  about  $19. 

"The  costs  are  divided  as  follows: — 


Item. 

Power  for  drying  and  reduction  

Charcoal    

Ore  

Crushing  materials  

Handling  materials  

Labour  and  supervision   •  

Interest  and  Depreciation,  $20,000  Investment 


Total  Cost 

Cost  per  Ton.  Quantity  required      Per  Ton  of 

Iron. 

l^   cent  per  kilowatt-hour    1,200  kilowatt-hours         $6  00 
$25  per  ton  570  lb.  7  10 

?3  per  ton  2,760  lb.  4  15 

50  cents  per  ton    69 

50  cents  per  ton    69 

  ......  50 

   ..  10 


"The  above  cost  may  appear  rather  high,  depending 
upon  your  local  conditions.  It  is,  of  course,  a  direct 
result  of  the  price  of  such  materials  as  reducing  agents 
and  iron  ore,  which  you  will  note  total  considerably 
over  50  per  cent,  of  the  entire  cost.  The  power  cost, 
you  will  note,  is  less  than  one-third  of  the  total  cost. 

"Dr.  Trood  and  I  consider  it  quite  feasible  to  reduce 
the  iron  by  our  processes,  and  melt  it  either  electrically 
or  after  brifpietting  in  an  open-hcarth  furnace.  It  is 
then  perfectly  feasible  to  make  eitlier  pig-iron  or  steel, 
as  the  market  iiia.\'  ilemand." 

With  regard  to  Mr.  Darrah's  estimate.  I  may  state : — 
(1.)  Assuming  the  ore  to  contain  67.8  per  cent,  of 
iron  (published  analysis),  2,760  lb.  of  ore  would  only 
yield  alxuit  1.870  lb.  of  metallic  iron.  It  would  appear 
frnjii  this  that  the  estimate  does  not  refer  to  a  ton  of 
pure  iron,  l)Ut  to  a  2,000-lb.  ton  of  an  impure  iron  pro- 
duct containing  atiout  93  per  cent,  of  iron.  As  this  is 
about  the  percentage  in  foundry  pig-iron,  we  need  only 
increase  the  estimate  l)y  about  15  per  cent  to  provide 
for  the  change  from  the  short  ton  to  the  long  ton  and 
for  the  mechanical  losses  in  the  various  operations. 


(2.)  Mr.  Darrah's  estimate  of  1,200  kilow^att-hours, 
if  increased  by  15  per  cent.,  would  give  1,380  kilowatt- 
hours,  whereas  my  estimate,  based  on  calculation,  was 
1,200  kilowatt-hours.  We  should  for  the  present  take 
the  larger  figure,  which  increases  the  cost  by  90  cents. 

(3.)  The  estimate  of  570  lb.  of  charcoal,  increased 
by  15  per  cent.,  comes  to  655  lb.  This  figure  is  sup- 
ported by  calculation  from  the  equation  I  gave  above, 
and  T  am  estimating  on  a  consumption  of  1-3  net  ton 
of  charcoal ;  the  cost  of  this  in  British  Columbia  will 
be  only  about  $2. 

(4.)  The  remaining  items  of  cost  must  be  increased 
by  about  50  per  cent,  on  account  of  the  larger  amount 
of  ore  to  he  handled.  Apart  from  this.  T  cannot  check 
them  in  any  detail,  but  suppose  that  they  would  be  rath- 
er higher  under  British  Columbian  conditions.  The 
charges  seem  to  .be  very  small,  but  it  should  be  remem- 
bered that  the  operation  will  be  continuous  and  mechan- 
ical throughout;  there  will  be  no  hard  labor  required, 
and  the  cost  for  labor,  superintendence,  and  mainten- 
ance of  plant  should  be  small. 

The  follnwiii£r  estimate  of  the  cost  of  Ttiaking  1  long 
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ton  of  metallic  iron  in  flip  form  of  powder  by  the 
Trood-Darrah  process  has  been  y)repared  in  view  of 
conditions  in  P>T"itish  Colninbia: — 
Cost  of  One  Long  Ton  of  Metallic  Iron,  Using  Electrical 
Heat  at       Cent  per  Kilowatt-Hour. 


Ore,  2.2  tons  at  $4  $  H  Hi) 

(Charcoal,  1-3  ton  at  $6                           .  2  00 

Power  for  heatino:,  1,380  kilowatt  hours 

at  1/2  cent   fi  90 

Cru.shing  materials  at  50  cents  per  ton  .  .  110 

Ilandlinfj  materials  at  50  cents  per  ton  .  .  1  10 

Labour  and  supervision   85 

Interest  and  depreciation   25 


Total  $21  00 


Inthis  estimate  1  have  taken  2.2  tons  of  ore  instead 
of  2  tons  in  order  to  cover  the  loss  in  magnetic  con- 
centration which  Avonld  form  the  first  step  in  the 
process. 

If  fuel  can  be  used  for  heating  in  this  operation  the 
cost  will  be  further  reduced,  thus  the  heat  should  be 
obtainable  by  the  use  in  gas-producers  of  y2  ton  of 
low-quality  coal  costing,  say,  $4  per  ton.  The  cost  of 
heat  would  thus  be  $2,  or  at  the  outside  $2.50,  and  the 
total  cost  of  the  iron  $16  or  $17  per  ton. 

With  regard  to  these  figures,  I  must  state  clearly 
that.  although  I  have  full  confidence  in  Mr.  Darrah's 
statements,  yet  the  operation  of  the  process  must  be 
demonstrated  on  a  working  scale  and  its  applicability 
to  P>ritish  Columbian  ores  must  be  shown  before  a  com- 
mercial enterprise  can  be  undertaken. 

T  .should  also  state  that  I  believe  that  foundry  pig- 
iron  can  be  obtained,  conveniently  and  economically, 
by  melting  the  iron  powder  with  fluxes  in  an  electric 
furnace.  It  will  be  necessary,  however,  to  confirm  this 
point  experimentally,  and  also  to  ascertain  whether 
the  sulphur  originally  present  in  the  ore  will  be  re- 
moved sufficiently  well  by  the  proposed  process. 

The  following  estimate  will  give  some  idea  of  the 
cost  of  1  ton  of  foundry  iron  obtained  by  melting  the 
i-orliicr'd  powder  in  an  electric  furnace: — 

Cost  of  One  Long  Ton  of  Foundry  Pig-Iron. 


Reduced  metallic  powder  $17.00 

Electric    power,    750  kilowatt-hours 

at  1/2  cent   3.75 

Charcoal,  1-10  ton  at  $6  60 

Electrodes,  7  lb.  at  8I/2  cents  60 

Fluxes  and  supplies   .55 

Labor   2.00 

Management   1.00 

Interest  and  overhead  charges   ....  1.50 


Total  $27.00 


Another  favorable  feature  of  the  reduction  process 
is  that  the  metallic  powder  can  be  melted  in  electric 
furnaces  for  the  production  of  steel  without  the  need 
of  first  turning  it  into  pig-iron.  In  this  way  one  step 
of  the  usual  process  is  eTiminated  and  electric-furnace 
steel  niav  be  produced  at  very  reasonable  figures. 
Reduction  of  Iron  Ore  by  Hydrogen. 

As  having  a  bearing  on  the  above  process,  I  add  a 
bri«f  account  of  the  reduction  of  iron  ores  by  means 
of  hvdrogen.  Mr.  A.  T.  Stuart,  of  Toronto,  invented 
an  improved  form  of  apparatus  for  the  production  of 
hvrl7-o;'',Mi  and  ovygen  by  the  electrolysis  of  water.  In 
trvino-  to  find  uses  for  the  hydrogen,  he  discovered 
fV-nt  iron  ores  are  reduced  to  metal  by  means  of  hy- 
drosren  at  so  low  a  temperature  as  700"^  C.  The  pro 
<?ess  is  yery  convenieut,  because  the  hydrogen  can  be 


passed  again  and  again  through  the  ore,  so  that  the 

gas  is  perfectly  utilized.  Such  a  process,  however, 
would  only  be  possible  if  hydrogen  could  be  obtained 
extraordinarily  cheaply.  To  produce  it  by  electroly- 
sis would  need  unusually  cheap  electric  power,  and 
the  ore  could  be  smelted  directly  with  less  power 
than  would  be  needed  to  make  the  hydrogen  and  to 
carry  out  the  reduction  with  its  aid.  The  only  con- 
dition under  which  the  process  could  be  employed 
would  be  if  there  were  available  during  off-peak  per- 
iods of  a  power  plant  large  amounts  of  direct  current 
power,  which  could  be  obtained  at  a  very  low  price, 
and  if,  in  addition,  there  was  a  satisfactory  market 
for  the  electrolytic  oxygen,  so  that  the  hydrogen  might 
be  regarded  as  a  by-product.  I  must  add,  also,  that 
Mr.  Stuart's  experiments  were  made  on  haematite 
ores,  and  it  is  likely  that  magnetites  may  not  be  re- 
duced so  easily  or  at  so  low  a  temperature.  One  fea- 
ture of  the  process  which  may  prove  important  is  that 
the  hydrogen  u.sed  to  reduce  the  iron  also  serves  to 
remove  from  it  phosphorus  and  sulphur  in  a  gaseous 
form. 

Steel  Direct  From  the  Ore. 

(A  Process  described  by  F.  T.  Snyder.) 

I  conclude  this  Appendix  with  an  extract  from  a 
paper  on  "Steel  Direct  from  the  Ore,"  which  was 
sent  to  me  recently  by  Mr.  F.  T.  Snyder,  of  Chicago, 
the  inventor  of  the  Snyder  electric  steel-furnace.  I 
quote  Mr.  Snyder,  as  I  consider  that  his  account  is  of 
interest  in  connection  with  the  present  investigation, 
but  I  do  not  endor.se  his  process  or  assume  any  re- 
sponsibility for  his  statements: — 

"To  expose  sufficient  surface  for  rapid  reduction 
the  ore  is  crushed  to  1/4  or  1-8  inch  in  diameter.  From 
an  ore-storage  bin  it  is  fed  into  a  cylindrical  kiln  in 
which  the  ore  is  dried  and  heated  to  700°  C.  under 
oxidizing  condition.  The  sulphur  contents  of  the  ore 
will  be  substantially  eliminated  in  this  preliminary 
roasting.  At  700°  C.  the  ore  falls  into  a  reducing- 
kiln,  in  which  it  is  exposed  to  the  action  of  carbon- 
monoxide  gas,  which  reduces  the  iron  oxide  to  metal- 
lic iron  spnnee.  This  iron  spoi'ge  is  conveyed  with- 
out exposure  to  air.  and  while  still  hot,  to  an  air- 
tight electric  furnace.  The  reducing  carbon-monox- 
ide gas  is  generated  in  a  gas-producer  from  powdered 
coal  giving  a  hot  gas  low  in  carbon  dioxide.  At  the 
part  of  the  reducing-kiln  where-  the  iron  ore  enters, 
this  gas  leaves  the  kiln  with  about  the  same  compo- 
sition as  the  gas  leaving  the  top  of  a  blast-furnace. 
Part  of  this  gas  passes  into  the  roasting-kiln,  where 
it  is  burned  with  air  from  a  fan  to  furnish  the  heat 
required  to  raise  the  ore  to  700°  C.  before  it  enters 
the  reducing-kiln.  The  balance  of  the  gas  from  the 
reducing-kiln  is  burned  under  a  boiler,  and  with  the 
steam  the  necessary  power  is  produced  for  the  elec- 
tric-smelting furnace.  By  a  fortunate  coincidence  the 
amount  of  gas  available  is  somewhat  more  than  the 
amount  needed  by  the  electric  furnace. 

"This  arrangement  of  equipment  meets  the  three 
fundamental  difficulties  of  the  earlier  attemptJ  to 
make  steel  direct  from  ore.  and  retains  the  great  com- 
mercial advantages  of  the  direct  method.  By  the 
"se  of  fine  ore  in  rotating-kilns,  which  born  expose 
the  ore  to  the  acting  gases  and  at  the  same  time  con- 
vey it.  the  difficulty  of  getting  the  iron  sponge  out 
and  trapping  the  gas  is  made  easy  by  the  low  pres- 
sure required  to  pass  the  eases  through  the  kilns. 
The  electric  fxirnace  melts  the  sponge  without  oxida- 
tion and  eliminates  the  second  difficulty.    The  use  of 
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a  preheating-kiln  which  is  separate  from  the  reduc- 
ing-kiln  makes  it  possible  to  remove  the  reducing 
gases  from  contact  with  the  ore  before  the  gas  is 
cooled  to  a  temperature  at  which  carbon-deposition 
begins,  and  furnishes  a  sponge  that  is  practieallj' 
free  from  carbon  and  ready  to  melt  direct  to  steel.  As 
the  reduction  is  entirely  by  carbon-monoxide  gas,  no 
solid  carbon  coming  in  contact  with  the  ore,  the  silica, 
phosphorus,  and  titanium  in  the  ore  are  not  reduced, 
but  remain  in  their  original  form  and  are  melted  in 
the  slag  in  the  electric  furnace,  substantially  none  of 
them  entering  the  steel. 

"Compared  with  the  direct  method  of  smelting  iron 
ore  with  electricity,  the  kiln  method,  with  electric- 
furnace  finishing  has  the  advantage  of  a  much  lower 
electric-power  consumption.  The  kiln  method  uses 
600  kilowatt-hours  per  ton  of  steel  produced  for  all 
power  purposes.  The  direct  electric  smelting  uses 
2,000  kilowatt-hours  for  the  electric  smelting  pro- 
ducing pig-iron,  and  500  kilowatt-hours  for  the  elec- 
tric-furnace operation  of  changing  the  electric  pig- 
iron  to  steel.  When  the  weight  of  the  electrodes  for 
the  pig-iron  furnace  are  taken  into  account,  and  the 
fact  that  the  kiln  method  uses  charcoal  from  twigs 
and  leaves,  the  total  average  of  timber  required  for 
both  methods  is  approximately  the  same.  A  produc- 
tion of  25  tons  per  day  requires  1,000  kw.  of  power 
plant  for  the  direct-steel  method,  and  3,000  kw.  for 
the  electric  pig-iron  method.  The  difference  in  the 
investment  cost  for  power-plant  construction  is  50 
per  cent  greater  than  the  total  cost  of  the  kiln  plant, 
exclusive  of  its  power  plant.  If  water  for  power  is 
available  without  cost,  the  burden  of  the  investment 
cost  renders  the  electric  pig-iron  method  non-commer- 
cial in  comparison  Avith  the  direct-steel  method. 

"The  economic  advantages  of  this  method  are: — 
"(1.)  The  use  of  iron  ores  of  inferior  composition. 
Snlnbur  is  eliminated  in  the  preliminary  roasting.  Sili- 
ca, phosphorus,  and  titanium  enter  the  slag. 

"(2.)  The  use  of  fuel  of  inferior  ouality.  As  the 
fuel  is  burned  in  a  producer  in  nowdered  form,  raw 
coal,  coke,  or  charcoal  mav  be  used.  Sulphur  in  the 
fuel  enters  the  reducintr  gas  as  snl]iliur-monoxide 
cas,  which  is  without  action  on  the  iron  at  the  tem- 
n»ratures  used.  Powdered  fuels  are  in  reliable  use 
with  ash  as  high  as  20  per  cent. 

"  (^.)  Thp  production  of  steel  of  electric-furnace 
ouality.  This  is  substantially  hiirher  in  tensile 
<;tr<»ni'tb.  ebistic  limit,  poroentace  of  olona'ation.  nnd 
rosistnnc  to  shock  than  is  Bessemer  or  open-hearth 
steel  of  the  same  analysis. 

"(■i.)  The  recovery  of  a  hicrh  nercentao-e  of  the 
iron  in  tb<^  orp.  Practicnll \-  .-ill  the  iron  in  lb<'  '^re 
na'isps  into  thf>  steel,  as  the  electric-furnace  mcltin"' 
makes  it  possible  and  the  nroduction  of  eood  steel 
makes  it  necessarv  to  produce  a  slac  substantiallv 
frnp  from  iron.  With  the  nresent  blast-furnace,  open- 
bonrfb  or  noisSPiiipr  enmbina  +  ion.  from  10  tn  I;'  nr-r 
cent  of  the  iron  in  the  ore  is  lost  in  fhe  slags  produc- 
ed. 

"  I  r>  ^  Fxistincr  methods  use  about  1  ton  of  coke  in 
blast-fnrnace  ner  ton  of  nirr-iron.    This  coke  re. 
rniire*;  for  its  n»"odnction  1  2-3  tons  of  raw  coal.  To 
t"r7i  this  ton  of  nic  imti  into  steel  requires  an  arlfli- 
tional  1-3  toti  of  raw  coal  burnt  in  gas-producers. 


This  is  a  total  consumption  of  2  tons  of  raw  coal  per 
ton  of  steel  produced.  The  direct  method,  including 
the  gas  for  electric  power  and  for  roasting,  requires 
1  ton  of  raw  fuel.  As  the  fuel  is  used  powdered,  if 
charcoal  is  made  the  small  twigs  and  the  leaves  may 
be  carbonized  as  well  as  the  larger  pieces,  substantial- 
ly doubling  the  steel  produced  per  acre  of  timber. 

"(6.)  The  capital  investment,  including  electric- 
power  plant,  is  about  two-thirds  that  of  the  blast-fur- 
nace, open-hearth  combination  for  the  same  output. 

"(7.)  The  production  cost  per  ton  of  steel  ingots 
is  about  80  per  cent  of  the  older  practice. 

"(8.)  Plants  for  small  production  are  practical 
with  the  direct-steel  method,  outputs  as  low  as  25 
tons  per  day  being  efficient. 

"(9).  Production  may  be  stopped  or  started  in  a 
few  hours  if  necessary,  to  meet  market  or  traffic 
conditions,  without  i^lant  deterioration,  and  without 
the  production  of  considerable  quantites  of  lower- 
quality  product. 

"  (10.)  As  the  equipment  is  low.  the  entire  plant  mav 
be  traversed  by  travelling  cranes  making  repairs  rapid 
and  loAv  in  cost.  This  latter  is  also  aided  by  the  general 
low  temperatures  of  operation. 

"(ll.)  As  the  operation  is  mostly  mechanical,  the 
amount  of  labor  required  is  small.  Skilled  labor  re- 
quired only  for  supervision. 

"  (12.)  As  the  gas-pressure  used  is  low  and  no  large 
fiuantity  of  molten  material  is  held  at  a  time,  the  safety 
of  operation  is  materiallv  srreater  than  with  the  blast- 
furnace and  open  hearth." 


APPENDIX  XIII. 

Auxiliary  Industries. 

In  view  of  the  limited  market  for  foundrv  niff-iron 
in  British  Columbia,  it  will  be  essential  to  m^ke  other 
nroducts.  so  as  to  increa.se  the  output  of  the  nlant.  For 
this  purpose  an  additional  output  of  low-silicon  nisr- 
iron  can  be  made,  and  this  can  be  melted  with  .s+eel 
scran  for  the  production  of  steel.  Ferro-alloys,  such 
as  ferro-silieon.  ferro-mansranese,  and  ferro-chrome. 
can  also  be  made  in  an  electric-smeltin"^  plant.  These 
aiiviliarv  industries  not  onlv  increase  the  general  out- 
nut  of  the  nlant.  thus  reducing,  proportinnateh'.  the 
overhead  charsres.  but  are  themselves  likelv  to  yield 
n  bieher  profit  than  the  production  of  pisr-iron.  The 
'iroduetion  of  ferro-mansranese  and  ferro-chrome  in 
the  electric  furnace  depends  upon  a  .supply  of  ores  o^ 
maneanese  and  of  chromium.  Quartz  is  required  for 
the  production  of  ferro-silicon. 

Ferro- Alloys. 

Ores  of  Mano-f  nese  and  Cbromium. — I  have  been  fnr- 
nj.shed  hv  :\rr  W  F.  Bobertson  with  the  following  in- 
•"orniatifin.  wlij.-li  indicates  that  there  Avould  be  a  suf- 
Pi'nippt  .snnnlv  of  ores  of  these  metals  of  a  e:rade  suit- 
ahlp  for  the  nroduction  in  electric  furnaces  of  ferro- 
maneanese  an^l  ferro-chrome.  Quartz  for  the  produc- 
tion of  ferro-silicon  can  also  be  obtained. 

Report  on  the  Ore-Deposit  by  Mr.  Langley. 

"The  pnipiTly.  consisting  of  ten  claims,  is  situated 
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The  Curie  Manganese  Group. 

Report  by  A.  G.  Langley,  Resident  Engineer,  Revelstoke,  Jume,  1918. 
Report  of  Assays  by  the  Provincial  Government  Assayer. 

Manganesfc.        Iron.  I'hosphorus 
S.implp.                          Description.  Per  Cent.    Per  Cent.      Per  Cent. 

lieTf)  Manganese  ore  sacked  for  shipment   34.5  ....  .... 

11676  General  sample,  dumps,  ore  for  shipment   37.5  ....   

11677  General  sample,  dumps,  ore  for  shipment   36.7  .  ..  .... 

11678  General  sample  ore  in-p".ace,  No.  2  deposit   39.0  2.7  Traces 

11679  sample  high-grade,  No.  1  deposit. .'   49.5  ....   

11680  Overburden  reject   .  .  .•   17.2 

11681  Iron  oxide  underlying    9,7  22.6 

(Signed)    D.  E.  WHITTAKER 


Sulphur. 
Per  Cent 


o.i; 


Insoluble. 
Per  Cent 


at  a  di.stance  of  seven  niile.s  from  Kaslo  and  ad,)oins 
the  Kaslo  &  Nakusp  branch  line  of  the  Canadian 
Pacific  Railway. 

"The  group  was  staked  by  A.  Curie,  of  Kaslo,  in 
1917,  and  althoufjh  the  ore  freely  exposed  alon<r  the 
old  Kaslo-Slocan  wagon-road  it  escaped  attention  for 
years,  due  no  doubt  to  the  lack  of  knowledge  of  the 
character  and  commercial  value  of  the  deposit.  In  Feb- 
ruary, 1918,  the  property  was  bonded  by  the  original 
owners,  A.  J.  Curie  and  A.  G.  Larson,  to  Col.  F.  B. 
Millard,  of  Spokane. 

"Seventeen  men  are  now  employed  and  considerable 
progress  has  been  made  during  the  last  month  in  de- 
veloping and  winning  the  ore. 

"Character  of  the  Ore. — The  ore  chiefly  consists  of 
the  soft  black  or  brown  oxides,  which  may  be  classi- 
fied as  wad  manganese,  while  concretionary  psilo- 
melane,  though  in  evidence,  is  less  frequent  in  oc- 
currence. 

"Ore  Occurrence. — At  the  No.  1  deposit  the  ore  forms 
a  blanket  over  the  surface  of  the  flat,  the  average 
thickness  of  which  is  hard  to  arrive  at,  for  its  distribu- 
tion is  uneven  and  irregular,  but  can  safely  be  taken 
as  not  exceeding  6  inches. 

"From  where  the  hill  rises  above  the  flat  and  for 
about  50  feet  up,  the  gentle  slope,  the  ore,  which  occurs 
underlying  a  few  inches,  of  soil,  shows  about  an  average 
thickness  of  IY2  feet  and  appears  to  be  of  higher  grade 
than  that  on  the  flat. 

■  •"At  the  Noi  2  deposit  the  occurrence  is  similar  to 
that  of  the  No.  1,  but  appears  to  be  more  uniform  and 
to  contain  a  greater  tonnage. 

"The  deposit  has  not  been  mined  yet,  and  its  area  is 
less  outlined  than  that  of  the  other.  In  an  isolated 
patch  at  about  120  feet  east  of  this  deposit  a  small 
surface  cut  shows  a  2-foot  thickness  of  high-grade  ore 
dipping  slightly  under  a  covering  of  about  3  feet  sur- 
face wash ;  at  this  point  a  nice  tonnage  may  be  de- 
veloped, but  no  work  has  been  done  to  determine  its 
extent. 

"Geology. — Underlying  the  manganese-deposit,  a 
la.yer  of  about  6  inches  of  soft  material  stained  witli 
oxide  of  iron  is  encountered,  and  under  this  a  greenish 
clay  containing  pebbles  and  boulders  of  what  is  known 
locally  as  the  Kaslo  green  schist.  No  attempt  has  been 
made  to  sink  through  the  clay,  which  forms  the  floor 
of  .  the  deposit.  Judging  by  the  rock-exposures  alon<x 
the  railway-cutting,  the  whole  area  is  underlain  by 
schists  an.d  slates,  which  have  a  dij)  of  53  degrees  an  1 
a  strike  of  N.  10°  W. 

"Origin  of  the  Deposit. — The  primary  deposit  of 
manganese  probably  owed  its  origin  to  deep-seated 
springs  arising  from  a  bod.v  of  intrusive  magma.  Thos^ 
waters  deposited  their  burden  of  lime,  iron,  inanganes  \ 
and  silica  in  veins  alid  veinlets  of  the  eountry-rock. 
During  subsequent  erosion  and  oxidation  the  mangan- 
ese has  been  collected  by  surface  waters  and  redeposit- 
ed  on  the  benches  and  gentle  slopes  of  the  hillside. 


"The  iron,  being  precipitated  first  from  solution, 
forms  the  lowef  layer  of  the  deposit,  while  the  lime 
may  have  been  an  important  factor  in  bringing  about 
the  precipitation  of  the  managanese. 

"That  this  secondary  deposit  is  of  fairly  recent  origin 
is  demonstrated  by  the  fact  that  it  overlies  glacial  drift. 
The  calcareous  sinter  which  is  invariably  with  the  man- 
ganese, and  generally  overlying  it,  no  doubt  owes  its 
origin  to  deep-seated  springs,  of  which  there  are  still 
a  few  active  ones  in  the  vicinity. 

"Mining. — The  ore  being  soft  is  easily  mined  by 
pick  and  shovel,  but  great  care  has  to  be  exercised  in 
obtaining  a  grade  suitable  for  shipment,  and  a  certain 
amount  of  sorting  is  necessary. 

"On  account  of  the  difficulty  in  getting  cars,  no  ore 
had  been  shipped  up  to  the  time  of  my  visit.  It  was 
the  intention  of  the  owners  to  ship  to  Chicago. 

"Prices. — The  prices  which  were  recently  fixed  i" 
the  United  States  range  from  86  cents  to  $1.30  per  unit 
for  ore  containing  from  35  to  54  per  cent,  metallic  man- 
ganese. (Refer. :  Eng.  &  Mining  Journal,  June  8th, 
page  1053.  Freight  rate  to  Chicago,  $11.20  per  ton. 

"Samples. — No.  11675,  taken  from  800  sacks  for  ship- 
ment ;  Nos.  11676  and  11677,  generaly  grab  sample  of 
all  dumps  of  ore,  containing  110  tons;  No.  11678,  sam- 
ple taken  from  a  number  of  test-holes  on  No.  2  deposit : 
No.  11679,  samples  across  15-inch  width  of  high-grade 
ore.  No.  1  deposit ;  No.  11680,  sample  of  overburden 
re.iect ;  No.  11681,  sample  of  oxidized  material  under- 
lying manganese. 

"Estimate  of  Available  Ore  for  Shipment. — Esti- 
mates of  ore  in-place  are  based  on  the  assumption  that 
40  cubic  feet  equal  1  ton. 

Tons. 

Total  ore  in  No.  1  deposit   730 

Less  extracted   160 


570 

Total  ore  in  No.  2  deposit  


Total  1.405 

"On  account  of  the  irregularity  of  the  deposit  and 
the  unsystematic  wa.v  in  which  it  has  been  prospected, 
the  estimate  is  partly  based  on  the  amount  that  has 
been  extracted  from  various  areas,  and  where  the  de- 
posit showed  regularity,  upon  the  cubic  content. 

"Conclusion. — So  far  the  only  bodies  discovered 
that  might  be  considered  of  commercial  importance 
are  the  Xos.  1  and  2  deposits  as  shown  on  the  plan, 
and  although  there  are  manganese  indications  in 
patches  outlying  these  areas,  at  the  present  time  there 
is  not  enough  exposed  to  allow  one  to  make  an  estim- 
ate of  the  possible  ore  which  may  or  may  not  exist 
under  a  covering  of  surface  Avash.  but  the  indications 
do  not  encourage  one  to  believe  that  there  is  any 
large  quantitv. 

"(Signed.^  A.  G.  LANGLEY, 

"Resident  Engineer." 
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Manganese  Ore  from  Dickie's  Claim,  Cuwichau  Lake. 
JSamples  taken  by  Mr.  Turner,  August,  I'JIS. 
Report  of  Assays  by  the  Provincial  Government 


Assayer. 

Samp.e.                    Manganese.    Insoluble.  Phosphorus. 
Per  Cent.       Per  Cent. 

No.  1,  4  feet                          18.3               66.3  None. 

No.  -,  6  feet                           55.0               11.0  None. 

No.  3,  5  feet                         32.8    '           45.1  None. 

Second  lens                            37.0               38.0  None. 

(Signed.)  D.  E.  WHITTAKER. 


Mr.  W.  F.  Robertson  writes: — 

"August  14th,  1918. 
■"I  eiu'lose  assay  certificate  of  a  manganese-deposit 
within  a  mile  of  the  Canadian  Pacific  Railway  and 
Canadian  Northern  Railway  by  wire  tram,  showing 
over  6  feet  of  55  per  cent  Mn.  ore  carrying  11  per 
cent  SiOo,  with  4  feet  of  lower-grade  ore  on  one 
side  and  16  feet  on  the  other.  It  looks  as  if  we  could 
guarantee  30  tons  a  day  of  best  grade  within  sixty 
days,  and  possibly  up  to  100  tons." 

Deposits  of  Chrome-iron  Ore. 

Report  on  Deposit  at  Scottie  Creek  by  R.  W.  Thom- 
son, Resident  Engineer,  Kamloops,  May  10,  1918. 
Sample  11762  —  22.5  per  cent.  Cr^Oa  and  27.2  per 
cent  silica. 

Sample  11761 — 24.0  per  cent.  Cr.O:,  and  35.0  per 
cent  silica. 

II.  Sample  from  Scottie  Creek  supplied  hy  Provincial 

Mineralogist,  July,  1918 — 
No.  1,  12974 — 40.5  per  cent  Cr,03,  or  28.5  per  cent 
chromium. 

No.  2,  12975 — 42.5  per  cent  Cr^O  ,  or  29.5  per  cent 
chromium. 

No.  3,  12976—24.8  per  cent  Cr^Og,  or  17.0  per  cent 
chromium. 

Mr.  Robertson  informed  mc  that  there  was  an  am- 
ple supply  of  this  ore. 

III.  Sample  from  Juno  Claim,  Big  Sheep  Creek,  sup- 
l)li('cl  l)y  P.  B..  Freland,  Resident  Engineer, 

Grand  Forks,  July,  1918— 

Sample  11471 — 36.0  per  cent  Cr^Oa  or  24.6  per  cent 
chromium. 

Production  of  Ferro-Alloys  in  the  Electric  Furnace. 

The  following  notes  on  the  technical  requirements 
and  the  cost  of  making  ferro-manganese,  ferro-chrom- 
ium  and  ferro-silicon  are  based  on  information  given 
me  by  Messrs.  Beckman  and  Linden.  I  have,  how- 
ever, been  able  to  compare  their  figures  for  the  con- 
sumption of  ore,  electric  power,  and  electrodes  in 
some  cases  with  those  given  in  a  valuable  paper  by 
R.  M.  Keeney,  "The  Manufacture  of  Ferro-alloys  in 
the  Electric  Furnace,"  which  was  presented  at  the 
September,  191S,  meeting  of  the  American  Institute 
of  Mining  Engineers.  Beckman  and  Linden's  figures 
refer  in  most  cases  to  the  operation  of  a  3.000-kw. 
furnace,  and  I  have  therefore  made  some  allowance 
for  increased  consumption  of  power,  labour,  etc.,  in- 
volved in  the  proposed  use  of  a  furnace  of  only  300 
kw. 

Ferro-Manganese. 

This  is  made  by  smelting  in  an  electric  furnace  a 
mixture  of  manganese  ore,  steel  turnings,  lime  rock, 
coke,  and  charcoal.  For  the  production  of  a  long 
ton  of  80  per  cent  ferro-mancririiese  from  an  ore  con- 
taining   43  per    cent  of  manganese    the  following 


auiouiils  would  be  needed,  using  Beckman  and  Lin- 
den "s  figures : — 

Lb.. 

Manganese  ore   4,700 

Steel  turnings   300 

Lime  rock  1,040 

Coke  and  charcoal  .  .  ....  1,400 

(B.  &  L.  give  i)etroleum  coke  1,125) 

Electrodes   100 

Power  ..   0.8  h.p.  year. 

A  small  single-phase  furnace  of  300  kw^  would  turn 
out  about  500  tons  per  annum,  or  IV2  tons  per  day, 
which  would  be  as  much  as  could  be  utilized  locally. 

The  following  estimate  of  the  cost  of  1  long  ton  of 
80  per  cent  ferro-manganese  is  based  on  information 
supplied  by  Messrs.  Beckman  and  Linden: — 

Manganese  ore,  4,700  lb.  at  $25  per  net  ton  $  58.80 

Steel  turnings,  300  lb.  at  $10  per  gross  ton  1.30 

Lime  rock,  1,040  lb.  at  $3.50  per  net  ton..  1.80 

Coke  and  charcoal,  1,400  lb.  at  $8  per  net  ton  5.60 

Electrodes,  100  lb.  at  7  cents  per  pound.  .  .  7.00 
Power,  0.8  horse-pow'er    year  at  $15  per 


horse-power  year                               .,  12.00 

Labor     8.00 

Maintenance  ..  ..  ....   5.00 

Supplies                                .'.   ..  1.50 

Plant,  general  expense  3.00 

Office,  general  expense  ..  ..  ..  .1  ..  6.00 


Total   $110.00 


R.  M.  Keenej^  states  that  the  power-consumption 
varies  from  4,000  kilowatt-Lours  per  long  ton  in  a 
3,000-kw.  furnace  to  7,000  kilowatt-hours  per  long 
ton  in  a  1,000-kw.  furnace.  Which  would  correspond 
to  0.72  and  1.27  horse-poAver  years  respectively  at  85 
per  cent  load  factor.  He  also  states  that  the  elec- 
trode-consumption is  liigh,,  ranging  from  150  , to  250 
lb.  per  long  ton  of  the  product  when,  using  amorphous 
carbon  electrodes.  These  results  Avere  obtained  when 
smelting  ores  of  about  39  per  cent  of  manganese,  and 
with  a  consumption  of  about  1,300  lb.  of  "Icoal"  per 
gross  ton  of  product,  and  about  3  net  tons  of  the  39 
per  cent  ore ;  the  recovery  being  about  75  p.er  eent.^ 

From  other  sources  I  learn  that  the  regular  prac- 
tice in  a  ferro-alloy  furnace  of  1,500-kw.  over  a  con- 
siderable period  has  been  as  follows  per  gross  of  80 
per  cent  ferro-manganese  : — 

2.5  net  tons  of  40  per  cent  ore,  costing  80  cents 

per  unit. 
720  lb.  coke  at  $5  per  net  ton. 
720  lb.  charcoal  at  $20  per  net  ton. 
65  lb.  graphite  electrodes  at  12  cents  per  pound. 
0.66  to  0.85  horse-power  year  of  85  per  cent  load 

factor. 

The  ores  available  in  British  Columbia  appear  from 
the  foregoing  reports  to  contain  about  40  per  cent 
manganese,  and  comparing  the  various  figures  given 
above,  I  conclude  that  in  a  300-kw.  furnace  1  long 
ton  of  80  per  cent  ferro  Avnuld  need  about  the  fof- 
1  owing : — 

40  per  cent  manganese  ore,  2.7  net  tons. 

Coke  and  charcoal,  1,400  lb. 

Electric  power  of  85  per  cent  load  factor,  0.9 

horse  power  .rear. 
Carbon  electrodes,  l.')0  \h. 
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Lime  rock,  1,500  lb. 
Steel  turnings,  300  lb. 
An  estimate  of  the  cost  of  1  long  ton  of  80  per  cent, 
ferro-manganese  l)asefl  on  these  figures  would  be  as 
follows : — 

Cost  of  Making  One  Long  Ton  of  80  Per  Cent.  Ferro- 
Manganese  With  $15  Power  in  a  300-k.w.  Furnace. 

40  per  cent,  manganese  ore,  2.7  net  tons  at  $25. .-li  67  50 


Steel  turnings,  300  lb.  at  $10  per  gross  ton  ...  .  1  30 

Lime  rock,  1,500  lb.  at  $3  per  net  ton   2  25 

Coke  and  charcoal,  1,400  lb.  at  $8  per  net  ton  5  W) 

Electrodes,  150  lb.  at  7  cents  per  pound   10  50 

Electric  power,  0.9  horse-power  year  at  $15  .  .  13  50 

Labour   8  00 

Maintenance   5  00 

Supplies   2  00 

Plant,  general  expen.se   3  00 

Office,  general  expense   6  00 


Total  $124  65 

If  the  power  were  to  cost  0.5  cent  per  kilowatt-hour, 
the  charge  for  this  item  would  be : — 
0.9  horse-power  year  (0.85  L.F.)  at  $27.70  .  .  .  .$  25  00 

And  the  final  figure  for  the  cost  136  15 

Silico-Manganese . 


In  steel-making  it  is  usually  necessary  to  add  ferro- 
manganese  and  ferro-silicon  to  obtain  a  sound  product. 
As  manganese  ores  usually  carry  a  considerable  amount 
of  silica,  it  is  economical  to  reduce  this  to  silicon  in- 
stead of  slagging  it  off  with  lime:  thus  obtaining  a 
"silico-spiegel"  containing  both  manganese  and  silicon. 
The  following  estimate,  based  on  information  from 
Messrs.  Beckman  and  Linden,  gives  the  cost  of  a  long 
ton  of  silico-spiegel  containing  18  per  cent,  silicon,  40 
per  cent,  manganese,  and  3  per  cent,  carbon.  The  ore 
contains  42  per  cent,  manganese  and  costs  $23  per  net 
ton. 

Cost  of  Making  One  Long  Ton  of  Silico-Spiegel  With 


$15  Power  in  a  Large  Furnace. 

Manganese  ore,  2,140  lb.  at  $23  per  net  ton  .  .  $24  60 

Silica  rock,  400  lb.  at  $4  per  net  ton   80 

Coke  and  charcoal,  1,200  lb.  at  $8  per  net  ton  .  .  4  80 

Steel  turnings,  950  lb.  at  $11  per  gross  ton  ....  5  00 

Power,  0.8  horse-power  year  at  $15  12  00 

Electrodes,  60  lb.  at  7  cents  per  pound  ....  4  20 

Labour   8  00 

Maintenance   3  00 

Plant,  general  expense   6  00 

Office,  general  expense   4  00 


Total  $72  40 


I  have  no  figures  available  to  compare  with  this,  but 
increasing  it  proportionally  with  that  for  ferro-man- 
ganese, on  account  of  the  small  size  of  the  furnace, 
would  give  a  total  of  about  $85  per  ton  with  $15 
power,  or  $95  per  ton  with  0.5-cent  power. 

A  higher-grade  alloy  might  have  the  following  com- 
position : — 

Per  Cent. 


Manganese   59 

Silicon   20 

Iron   17 

Aluminium   3 

Carbon    1 


The  following  is  the  estimated  cost  of  making  1 
long  ton  of  this  alloy,  based  on  Beckman  and  Linden's 
figures : — 
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Cost  of  Making  One  Long  Ton  of  High  Grade  Silico- 
Manganese  With  $15  Power  in  Large  Furnace. 

Manganese  ore,  .'5,200  lb.  at  $25  per  net  ton  .*40  00 
Steel  turnings,  440  lb.  at  $10  per  gross  ton  .    .  .      2  00 

Silica  rock,  380  lb.  at  $4  per  net  ton   80 

Coke  and  charcoal,  1,800  lb.  at  $8  per  net  ton .  .      7  20 

Electrodes,  100  lb.  at  7  cents  per  pound   7  00 

Power,  0.8  horse-power  year  at  $15   12  00 


Labour   8  00 

Maintenance   5  00 

Supplies   1  .50 

i'lant,  general  expense   3  00 

Office,  general  expense   6  00 


Total  .$92  .50 


Increasing  this  total  to  correspond  with  the  u.se  of 
a  small  furnace,  we  get  with  $15  power  about  $100 
per  ton,  and  with  0.5-cent  power  about  $110  per  ton. 
Ferro- Chromium. 

The  following  estimate,  ba.sed  on  the  figures  of  Beck- 
man and  Linden,  is  for  the  production  of  an  alloy  of 
the  following  composition: — 

Per  Cent. 


Chromium   65 

Iron   28 

Carbon    5 

Silicon   1 


The  ore  is  assumed  to  contain : — 

Per  Cent. 

Chromium  31  (Cr.,03,  45  per  cent.  V 

Iron  12 

Silica  12 

Magnesia  16 

Cost  of  Making  One  Long  Ton  of  Ferro-Chromium 


With  $15  Power  in  Large  Furnace. 

Chrome  ore,  4,750  lb.  at  $36  per  net  ton  .  .  .  .  $  85  .50 

Steel  turnings,  100  lb.  at  $11  per  gross  ton  .  .  50 

Coke  and  charcoal,  1,200  lb.  at  $8  per  net  ton.  4  80 
Power,  1.2  horse-power  vears  ($0.85  L.F.)  at 

$15  '   18  00 

Electrodes,  100  lb.  at  7  cents  per  pound  ....  7  00 

Labour   12  00 

Maintenance   3  00 

Supplies   2  00 

Plant,  general  expense   10  00 

Office,  general  expense   6  00 


Total  $150  80 

In  a  recent  paper  (September.  1918)  R.  M.  Keener 


discu.sses  very  fully  the  production  of  ferro-chromium, 
and  the  following  notes  are  ba.sed  on  his  paper:  Ferro- 
chromium  can  be  made  of  varying  carbon  contents, 
usually  between  4  and  8  per  cent.  If  chrome  ores  are 
smelted  with  an  abundance  of  carbon,  the  recovery  of 
chromium  is  good,  being  90  or  95  per  cent,  of  the 
amount  in  the  ore,  but  the  ferro  will  contain  about  S 
per  cent,  of  carbon.  If,  on  the  other  hand,  the  supply 
of  carbon  is  restricted  so  as  to  keep  the  carbon  below 
6  per  cent.,  the  recovery  of  the  chromium  will  be  poor, 
about  70  or  75  per  cent.  The  recovery  depends  partly 
on  the  richness  of  the  ore.  and  when  this  is  below  40 
per  cent.  Cr.03,  the  recovery  is  low. 

American  ores  from  California  and  Oregon  are  re- 
ported to  contain  as  a  rule  from  40  to  45  per  cent. 
CroO^.  The  ores  from  Scotty  creek,  in  British  Colum- 
bia, appear  to  have  in  some  cases  40  per  cent,  of  Cr.Oj, 
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and  therefore  to  be  rather  poorer  than  the  American 
ores.  In  making  (35  per  cent,  ferro-ehrome  there  woulJ 
be  needed  per  long  ton  of  the  product : — 

For  an  8  per  cent  carbon  prodnet  at  90  per  cent 

recovery — 5,730  lb.  of  ore. 
For  a  5  per  cent  carbon  product  at  70  per  cent 
recovery — 7,380  lb.  of  ore. 

The  power  figures  of  Beckman  and  Linden  are 
based  on  the  statement  that  each  pound  of  ferro- 
chromium  needs  3  kilowatt-hours  for  its  production. 
This  may  be  correct  with  high-gi*ade  ores  and  in  large 
furnaces.  In  Keeney's  expeiuments,  using  furnaces 
of  about  200  kw.,  the  power-consumption  was  about 
3.4  or  3.5  kilowatt-hours  per  pound,  and  this  at  85  per 
cent  load  factor  corresponds  to  1.4  horse-power  years. 

Beckman  and  Linden  in  their  original  estimate 
state  that  1,100  lb. of  petroleum  coke  would  be  need- 
ed per  long  ton  of  the  product,  and  I  converted  this 
into  1,200  lb.  of  coke  and  charcoal.  Keenej'  used 
coke  in  his  experiments,  and  the  amount  varied  from 
0.5  to  0.75  lb.  per  pound  of  ferro.  Taking  0.6  lb.  as 
a  moan  value,  we  find  the  consumption  to  be  1,344 
lb.  per  lon»  ton  of  the  product. 

For  the  production  of  ferro-chromium  in  a  small 
furnace  of  300  kw.  it  will  be  safer  to  take  the  more 
conservative  figures  of  Keeney,  and  using,  as  before, 
the  remaining  items  from  Beckman  and  Linden,  which 
I  have  already  increased  a  little  on  account  of  the 
smaller  scale  of  operation,  we  obtain  the  following  es- 
timate : — 

Cost  of  Production  of  One  Long  Ton  of  65  per  cent 
Ferro-chromi\iin  with  about  6  per  cent  Carbon 
from  an  Ore  of  40  per  cent  Cr„03  in  a  Fur- 


nace of  300  Kw. 

Chrome  ore,  6,000  lb.  at  $36  per  net  ton  ..  $108.00 

Steel  turnings,  100  lb.  at  $11  per  gross  ton  . .  .50 

Coke,  1.350  lb.  at  $8  per  net  ton   5.40 

Power,  1.4  horse-poAver  years  at  $15  per  horse- 
power year   21.00 

Electrode^  100  lb.  at  7  cents  per  pound  ....  7.00 

Labor   12.00 

JLiintenance   5.00 

Siupplies   2.00 

Plant,  general  expense   10.00 

Office,  general  expense   6.00 


Total  $176.90 

If  the  power  cost  0.5  cent  per  kilowatt-hour,  the 
charge  for  this  item  would  be : — 

7.700  kilowatt-hours  at  0.5  cent  $38.50 

And  the  final  cost  per  ton  of  ferro  would  be  194.40 

Ferro-Silicon. 


The  following  estimate  is  given  by  Messrs.  Beck- 
man and  Linden  for  the  cost  of  making  1  ton  of  the 
50  per  cent  ferro-silicon.  The  output  of  a  300-kw. 
single-phase  furnace  would  be  400  tons  per  annum,  or 
1  ton  daily. 

Cost  of  making  One  Ton  of  50  per  cent  Ferro-silicon 
with  $15  Power  in  a  Large  Furnace. 


Power  1  horse-power  year  at  $15   $15.00 

Quartz,  2,400  lb.  at  $3*.50  per  net  ton   4.20 

Coke.  1,200  lb.  at  $8  per  net  ton   4.80 

Turninsrs,  1,500  lb.  at  $10  per  net  ton   7.50 

Electrodes,  60  lb.  at  7  cents  per  pound  ..  ..  4.20 

Labor   16.00 

Supplies   1 .50 
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Plant  and  office,  general  expense  ........  5.00 

interest  and  depreciation,  20  per  cent   10.00 


Total  $68.20 

If  power  were  to  cost  0.5  cent  per  kilowatt-hour, 
the  power  item  would  be  $27.80,  and  the  whole  cost 
$81 . 

Prices  of  Ferro-AUoys. 

For  comparison  with  the  figures  of  costs  given 
above,  I  add  the  present  and  the  pre-war  prices  of 
some  ferro-alloys. 

Ferro-manganese. — Before  the  war,  (December, 
1913),  the  80  per  cent  alloy  sold  at  about  $50  per 
long  ton  in  the  Eastern  States.  Its  present  price 
(October,  1918),  is  $250  for  the  70  per  cent  alloy,  with 
a  charge  of  $3.50  per  unit  from  that  basis;  thus  the 
80  per  cent  alloy  would  bring  $285  per  ton,  which  is 
nearly  six  times  its  price  before  the  war.  Before  the 
war  a  spiegel  (low-grade  ferro-manganese)  contain- 
ing 20  per  cent  of  manganese  was  worth  $25  a  ton; 
at  present  a  16  per  cent  spiegel  is  worth  $75  a  ton, 
and  a  20  per  cent  spiegel  would  be  worth  about  $90 
a  ton. 

The  price  of  ferro-manganese  in  British  Columbia 
must  be  about  $20  a  ton  higher  than  the  above  fig- 
ures, so  that  if  80  per  cent  ferro-manganese  could  be 
made  at  $150  a  to  nthere  would  be  a  very  good  profit 
at  present  prices.  On  the  other  hand,  the  business 
would  be  impossible  if  prices  were  to  return  to  their 
original  level,  unless  in  the  meantime  very  impor- 
tant economies  could  be  effected  in  the  cost  of  sup- 
plies and  other  operating  expenses. 

Ferro-silicon. — Before  the  Avar  (December,  1913), 
the  price  of  50  per  cent  ferro-silicon  was  $73  a  ton, 
the  10  per  cent  alloy  was  $21,  the  11  per  cent  alloy 
was  $22,  and  the  12  per  cent  alloy  $23.  At  the  pres- 
ent (October,  1918),  50  per  cent  ferro-silicon  is  quot- 
ed at  $160  per  ton,  the  9  per  cent  alloy  is  $55,  the 
10  per  cent  alloy  is  $57,  and  the  11  per  cent  alloy 
is  $60  a  ton.  If  the  50  per  cent  alloy  can  be  made 
in  British  Columbia  at  anything  like  the  estimated 
cost  of  $70  per  ton,  its  manufacture  should  afford  a 
good  profit  at  present  prices,  and  Avith  reasonable 
economies  should  remain  profitable  even  Avhen 
prices  have  fallen  considerably. 

It  will  be  remembered,  of  course,  that  the  present 
market  for  these  alloys  in  British  Columbia  is  very 
limited,  being  less  than  a  ton  of  each  alloy  daily.  One 
reason  for  making  ferro-alloys  Avill  be  to  supply  them 
to  the  steel-making  department  of  the  plant,  which 
otherwise  would  have  to  buy  these  alloys  at  excessive 
prices,  and  as  the  steel  industry  develops  the  outside 
market  for  the  alloys  will  increase. 

The  design  and  cost  of  the  plant  and  furnaces  for 
making  ferro-alloys  have  been  considered  in  other 
parts  of  this  report. 


Steel-Making. 

In  order  to  be  al)le  to  make  pig-iron  on  as  large  a 
scale  as  possible,  and  also  with  a  view  to  combining 
more  profitable  industries  Avith  that  of  iron-smelting, 
it  is  desirable  to  introduce  into  the  electric-smelting 
plant  furnaces  and  other  appliances  for  making  steel. 
The  general  scheme  suggested  is  that  about  25  tons 
of  foundry  iron  should  be  produced  daily  for  sale  to 
iron-foundries,  and  a  further  25  to  30  tons  of  Avhite 
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pigr-iron  sliould  be  made  for  conversion  into  steel  in  the 
same  plant  or  elsewhere.  The  steel  would  probably 
be  male  in  small  open-hearth  furnaces  heated  by  oil, 
or  in  electric  furnaces  of  the  Heroult  type.  Together 
with  30  tons  of  pig-iron,  about  60  tons  of  steel  scrap 
could  be  used  if  desirable,  thus  yielding  about  85  tons 
of  steel  daily.  This  could  be  used  in  part  for  making 
steel  castings,  and  the  remainder  could  be  rolled  into 
rods  and  bars  of  small  section  in  a  small  rolling-mill. 
The  manufacture  and  the  use  of  steel  are  too  well 
known  to  require  any  discussion  in  this  report,  and 
it  would  be  impossible  for  me  to  treat  the  subject 
adequately  in  the  space  and  time  at  my  disposal.  A 
rough  estimate  of  the  cost  of  a  steel  plant  has  been 
given  in  Appendix  IX.,  and  1  may  add  the  following 
estimate,  made  by  Lyon  and  Keeney  in  1915,  for  the 
cost  of  electric  steel-making  in  the  Western  States 
(Trans.  Amer.  Electrochem.  Soc,  1915,  XXVIIl., 
page  158) : — 

Cost  of  Production  of  One  Long  Ton  of  Steel  in  the 
Electric  Furnace  in  the  Western  States. 

1.1  tons  of  scrap  at  $15  per  ton  $16.50 

Slag  materials   1.00 

Ferro-alloys   1.00 

800  kilowatt-hours  at  0.20  cents   1.60 


Labor   2.50 

Maintenance  and  repairs   2.40 

20  lb.  of  electrodes  at  5  cents   1.00 

Amortization  and  depreciation  at  5  per  cent 

each   1.50 

Interest  at  6  per  cent   .90 

General   1.00 

Royalty  .30 

Total  $29.90 

The  present  cost  of  making  steel  ii^British  Columbia 
will  be  considerably  higher  than  this  estimate,  on  ac- 
count of  the  higher  cost  of  supplies  and  operation. 

The  present  price  (October,  1918)  of  steel  billets  in 
the  Eastern  States  is  about  $50  per  gross  ton,  which 
might  correspond  with  about  $70  in  Briti.sh  Colum- 
bia. The  price  in  December,  1913,  was  $20  to  $22  in 
the  Eastern  States.  There  would,  however,  be  no  at- 
tempt, under  normal  conditions,  to  compete  with 
heavy  structural  material,  and  there  are  many  pur- 
poses for  which  steel  can  be  made  at  a  profit,  under 
present  conditions  in  British  Columbia,  even  in  elec- 
tric furnaces  using  power  at  0.5  cent  per  kilowatt- 
hour. 


DOMINION  STEEL  CORPORATION  REPORT  FOR 
FISCAL  YEAR,  1918. 

Net  earnings  of  the  Dominion  Steel  Corporation  for  deductions,  including  interest  on  bonds  and  the  regu- 
the  year  ended  March  31st  last,  after  deducting  all  lar  dividends  on  the  preferred  shares,  net  profits  on 
operating  expenses,  repairs  and  maintenance  and  the  year's  operations  amounted  to  $5,470,468,  against 
business  profits  tax,  amounted  to  $8,768,054,  as  com-  $7,601,660  in  1918,  and  $8,221,165  the  previous  twelve 
pared  with  $11,030,122  in  the  1918  period.    After  all  months. 

Fiscal  Yeaxs. 


Depreciation,  etc.  . . 

1918. 

$8,768,054 
1,304,322 

1917. 
$11,030,112 
1,384,241 

1916. 
$12,967,874 
1,859,595 

1915. 
$7,004,316 
1,192,823 

1914. 

$3,571,058 
920,093 

Balance  

Interest   

.  .  $7,463,731 
1,013,263 

$9,645,870 
1,064,209 

$11,108,278 
1,230,203 

$5,811,493 
1.590.085 

$2,650,965 
1,651,522 

Discount  bonds  .  .  .  . 

$6,450,468 

$8,581,660 

$9,878,075 
326,909 

$4,221,407 
226,181 

$999,443 
144,186 

Balance  .  .  . .  . .  . 

Pref.  did.   (corp.)  . 

$6,450,468 
420,000 

$8,581,660 
420,000 

$9,551,165 
420,000 

$3,995,225 
420.000 

$855,256 
420.000 

Pfd.  div.  (sub.)  .. 

$6,030,468 
560,000 

$8,161,660 
560,000 

$9,131,165 
560.000 

$3,575,225 
560.000 

$435,256 
210.000 

Divid.  arrears  . .  .  . 

$7,601,660 

$8,571,165 
350,000 

$3,015,225 

$225,256 

Com.  divid  

1,765,373 

$7,601,660 
1,444,396 

$8,221,165 
320.977 

$3,015,225 

$225,256 

Balance  

Prev.  balance  

.  .  $3,705,094 
.  13,754,157 

$6,157,264 
6,038,182 

$7,900,188 
4,037,389 

$3,015,225 
1.022.163 

$225,256 
796.907 

Total  P.  &  L.  .  . 
Bond  discount  .  .  .  . 

.  .$17,459,251 

$12,195,447 

$11,937,577 
2,899.395 

$4,037,389 

$1,022,163 

Balance  

Reserves  

. .  .$17,459,251 
.  .  9,500,000 

$12,195,447 

$*1.038,182 
3.000,000 

Ral.  forward   $7,959,251       $12,195,447  $6,038,182 


June,  1939 


IRON  AND  STEEL  OP  CANADA 


145 


Earnings  were  at  the  rate  of  17  per  cent  on  the 
outstanding  connuon  stock  of  the  Corporation,  against 
23.7  per  cent  in  1918  and  9.4  per  cent  in  1916. 

After  deducting  the  disbursements  to  holders  of 
the  common  shares  from  the  net  profits  for  the  year, 
there  remained  to  be  added  to  the  previous  balance 
of  profit  and  loss  account  the  sum  of  iti3,705,904, 
bringing  the  total  up  to  ;f;17,459,251.  From  this  bal- 
ance there  was  deducted  as  a  reserve  for  continge]i- 
eies,  including  Government  taxes  for  the  Corpora- 
tion's fiscal  year,  the  sum  of  $1,000,000,  while  the  gen- 
erous amount  of  $8,500,000  was  transferred  to  a  new 
general  reserve  fund,  which  is  shown  in  the  balance 
slieet  exhibit  at  $11,500,000,  the  new  reserve  includ- 
ing tlie  item  of  $8,000,000  shown  in  last  year's  state- 
ment as  '"Special  Reserve." 

The  preeeding  table  gives  a  comparison  between 
the  consolidated  Profit  &  Loss  Account  of  the  Cor- 
poration— which  includes  the  combined  results  of  the 
Dominion  Iron  &  Steel  Company,  the  Dominion  Coal 
Company,  and  the  properties  of  the  Cumberland  Coal 
(fc  Railway  Company  operated  and  controlled  by  the 
Corporation — for  the  fiscal  year  1918,  and  the  four 
pireceding  years.  The  fiscal  year  1914,  ending  31st 
.March,  1915,  covers  the  very  depressed  trade  period 
that  immediately  preceded  and  followed  the  out- 
break of  the  war  with  Germany,  and  the  progressive 
increase  of  the  Corporation's  assets  is  strikingly 
shown. 

The  Balance  Sheet  for  1918  and  1917  compares  as 
under : 


Assets. 

1918. 

1917. 

$75,509,711 

$68,533,446 

Trustees  .  .    .  . 

.  .    .  .  142,432 

135,544 

9,314,802 

7,853,503 

Acc.  rec  

5,039,479 

5,335,886 

War  loans  .  .  .  . 

1,540,101 

3,617,307 

Do.,  Employ,  bal 

174,932 

Cash  

3,603,542 

4,278,508 

Defer,  charges 

.    .  .  585,811 

493,914 

$90,248,111 

Liabilities. 

1918. 

1917. 

Funded  debt  .  . 

$21,064,097 

$21,206,777 

2,702,237 

2,563,827 

Const,  liab  and 

taxes  2,125,6i)3 

Acer,  int  

235,925 

241,297 

Dividends  .  .   .  . 

568,965 

576,221 

Reserves   

2,656,742 

1,808,129 

Com.  stock 

32,097,700 

32,097.700 

Pfd.  stock  .... 

7.000,000 

7.000,000 

Pfd.  subsid.  .  . 

.  .     .  .       ^,(100, (10(1 

S.OOO.OOO 

Reserve  

....      11, .MM). 1)00 

3,000,000 

Surplus   

7,959,25 1 

13,754,157 

$90,248,111 

The  large  increase  in  reserve  accounts,  the  decrease 
in  cash  and  war  loans,  the  new  item  "Construction 
liabilities  and  Taxes,"  and  the  increase  of  almost 
seven  million  dollars  in  property  asse.ts,  are  all  con- 
nected with  the  large  extensions  of  plant,  either  re- 
cevtly  completed  or  now  under  construction,  among 
v-hich  may  be  mentioned  two  l)locks  of  morlerii  cokc- 


()\ens,  reconstruction  and  enlargement  of  No.  1  blast 
fui'nace,  new  Baum  coal-washery,  light-oils  recovery 
plant,  and  the  new  plate  mill.  Work  on  the  last- 
tim;ed,  or  at  least  suspended  until  a  satisfactory  ar- 
rangement regarding  the  price  of  plates  is  made  with 
the  Government. 

Although  the  working  capital  of  the  Corporation 
shows  a  very  encouraging  enlargement,  quick  assets 
showing  an  excess  of  $14,000,000  over  current  liabili- 
ties, the  amount  is  not  too  large  for  the  necessities  of 
thiii  large  enterprise.  Large  .sums  of  money  have 
been  spent  in  re-habilitation  of  plant  and  new  exten- 
sions, but  they  were  absolutely  necessary  to  maintain 
the  producing  capacity  of  the  steel  plant,  and  ore 
mines.  Further  large  expenditures  will  shortly  be 
required  to  maintain  the  output  capacity  of  the  col- 
lieries, as  owing  to  various  reasons  very  little  new 
extensions  have  ibeen  undertaken  at  the  collieries 
during  the  vv^ar  period. 

While,  therefore,  earnings  on  the  common  stock  of 
the  Corporation  at  the  rate  of  17  per  cent  during  1918, 
is  an  encouraging  feature,  and  the  financial  strength 
of  the  Corporation  is  greater  than  previously,  it 
should  not  be  forgotten  that,  notwithstanding  the 
large  amounts  expended  recently  on  capital  account, 
further  and  similarly  large  expenditures  are  likely  to 
be  required  in  the  near  future,  nor  is  it  likely  that 
the  earning  rate  of  the  past  three  years  can  be  main- 
tained during  the  fiscal  year  1919. 


ARMY  GAS  MASKS  DO  NOT  PROTECT  AGAINST 
CARBON  MONOXIDE. 

The  United  States  Bureau  of  Mines  has  found  it 
necessary  to  issue  a  ,  warning  that  the  ordinary  army 
gas-mask  will  not  protect  the  wearer  against  carbon- 
monoxide.  Certain  operations  around  blast-furnaces 
have  been  facilitated  by  the  use  of  the  self-contained 
oxygen  breathing-apparatus,  where  protection  against 
carbon  monoxide  w^as  required,  and  it  should  be  borne 
in  mind  that  the  army  mask,  which  is  nothing  but  an 
air  filter,  is  useless  where  the  percentage  of  oxygen 
in  the  air  is  low^er  than  required  by  the  body  me- 
chanism, or  Avhere  monoxide  is  present  in  even  the 
smallest  quantities. 


FORMATION  OF  BASIC  SLAG  MANUFACTURERS' 
ASSOCIATION  IN  GREAT  BRITAIN. 

A  Basic  Slag  Association,  has  recently  been  formed 
with  the  object  of  safeguarding  and  promoting  the  in- 
terests of  manufacturers.  The  officers  are :  Mr.  A. 
W.  Thomson  (Alexander  Cross  and  Sons,  Ltd.),  chair- 
man; Mr.  G.  V.  Parker  (The  South  Wales  Basic  Slag 
Co.,  Ltd.),  vice-chairman;  and  Mr.  W.  H.  Barnett 
(Alfred  Hickman,  Ltd.),  hon.  treasurer.  The  Secre- 
tary is  Mr.  J.  King  Stewart,  of  70,  Benchurch  Street, 
London,  E.C.  3. 


Warning  is  given  by  a  Special  Committee  of  the  Na- 
tional Coal  A.ssociation  (United  States)  that  unless  the 
collieries  are  kept  going  by  orders  during  the  Summer 
a  serious  coal  shortage  will  once  more  be  experieliced 
next  winter. 


The  War  Office  "Technical  Supplement"  reports 
an  occurrence  of  coal  in  Vostergothmd,  SAveden,  hav- 
ing an  ash  content  of  0.95  per  cent,  of  which  25  per 
cent  is  vanadiiuu.  The  occurrence  seems  remai'k- 
able,.both  from  the  point  of  a.sh  content,  which  is 
very  low.  and  the  presence  of  vanadium  therein. 
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Steel  Plate  Construction 

Tanks,  Penstocks,  Bins,  Hoppers,  Blast 
Furnaces,  Stand  Pipes,  Water  Towers 
and  other  work  of  similar  character. 

Heavy  and  Light  Steel  Plate  Construc- 
tion Erected  Anywhere. 


THE  TORONTO  IRON  WORKS  limited. 

TORONTO 

Head  Office:  ROYAL  BANK  BUILDING  Works:  CHERRY  STREET 


According  to  "Metall  und  Erz"  (abstracted  by  the 
"Technical  Supplement,'')  Japanese  manufacturers  of 
tin-plate  have  contracted  to  deliver  larg-e  quantities 
in  August  of  this  year  to  Swiss  customers.  The 
sheets  are  required  mainly  by  the  makers  of  tin  con- 
tainers for  the  preservation  of  food-stuffs,  an  im- 
portant industry  in  Switzerland.  Before  the  war  the 
greater  part  of  these  sheets  were  imported  from 
Germany.  The  price  is  said  to  be  very  low,  namely, 
Fr.  1.12  per  kilo  f.o.b.  Japanese  port,  equivalent  to 
Fr.  1.45  per  kilo  delivered  in  Switzerland. 


The  Dorr  Company,  New  York  and  Denver,  has  pub- 
lished Bulletin  No.  13,  describing  the  Dorrco  PTimp. 
This  is  a  16  page  bulletin  containing  tables  of  dimen- 
sions, weights,  capacities,  etc.,  part  lists,  instructions 
for  operating  and  illustrations. 


HYDE  &  SONS  TAKE  ON  NEW  LINE. 

Hyde  &  Sons,  43  Common  Street,  Montreal,  have 
recently  taken  over  the  sales  of  the  "Brockville 
Moulding  Sand."  This  firm  are  well  known  to  the 
readers  of  IRON  &  STEEL  OF  CANADA  as  dealers 
in  foundry  supplies  and  equipment  of  all  kinds. 


THE  CARNAHAN 

TIN  PLATE  &  SHEET  CO. 

MAIN  OFFICE  &  PLANT  CANTON.  O. 

Canadian  Representative. 
JOS.  R.  MARTIN  &  CO.,   Board  of  Trade  Building.  Montreal. 

TIN  PLATE 


FOR  SALE 

Three  25  Ton 

LOCOMOTIVE  CRANES 

65  foot  booms,  new  in  1916 

also    several    light   and    heavy   locomotives   located  in 

Eastern  Canada. 

R.  T.  GILMAN  &  CO.,  211   McGill  St.,  Montreal 


July. 
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TENDENCIES   OF    WORKS  OPERATION. 

The  future  of  the  iron  and  steel  trades  in  Canada  is 
dift'ii'ult  to  judge  of — so  far  as  the  immediate  prospect 
of  business  is  concerned.  As  to  the  ultimate  prosperity 
of  the  industry  there  is  of  course  every  ground  for  rea- 
soned optimism,  but  there  are  conditions  in  Canada 
whicli  modify  tlio  influence  of  the  general  cvirrents  of 
world  trade.  The  dcpendoiiee  of  the  large  steel  indus- 
tries in  Nova  Scotia  on  the  performance  of  the  collier- 
ies is  one  of  these  local  conditions,  inasmuch  the 
ability  of  the  steel  companies  in  Nova  Scotia  to  com- 
pete in  the  open  market  depends  on  the  cost  of  coal, 
and  this  in  its  turn  depends  on  the  scale  of  production 
at  the  collieries,  and  whether  the  bulk  of  the  coal  pro- 
duced is  consumed  in  the  processes  of  steel  manufac- 
ture or  whether  the  coal  supplied  to  the  steel  works  is 
only  a  relatively  small  part  of  the  coal  raised  and  sold. 
Only  under  the  last-named  condition  can  the  minimum 
of  production  costs  be  reached. 

At  the  present  time  the  inability  of  the  Dominion 
Coal  Company  to  obtain  a  return  of  its  requisitioned 
ships  is  excluding  this  company  from  the  Montreal  mar- 
ket where  in  years  before  the  war  it  disposed  of  up  to 
two  million  tons  of  coal  annually.  As  a  result,  the  col- 
lieries of  the  Dominion  Company  are  working  irregu- 
larly, and  the  output  is  perforce  reduced,  two  things 
that  make  for  high  cost  of  production.  The  repercus- 
sion of  this  condition  extends  to  all  the  coal  companies, 
and  all  the  steel  manufacturing  activities  of  Nova  Sco- 
tia, because  the  output  of  the  Dominion  Company  is 
larger  than  the  local  needs  of  Nova  Seotia.  It  is  not 
an  over-statement  of  existing  conditions  to  say  that 
the  chief  drawback  to  the  allied  coal  and  steel  industry 
of  Nova  Scotia  at  the  moment  is  the  lack  of  freights  at 
reasonable  prices  by  the  Dominion  Coal  Company  caus- 
ed by  the  continued  retention  of  its  chartered  vessels 
by  the  British  authorities. 

In  passing  it  may  be  further  remarked  that  the  Can- 
adian Government  cannot  do  more  than  urge  upon  the 
British  authorities  the  return  of  these  chartered  vessels, 
because  they  are  all  of  British  registry,  which  is  a  re- 
sult of  lejrislation  passed  some  years  ago  excluding  from 
Canadian  coastal  traffic  all  vessels  of  other  than  Brit- 
ish register,  without  at  the  same  time  making  any  pro- 
vision for  the  encouragement  of  a  Canadian  merchant 
marine.  If  the  exclusion  of  foreign-registered  vessels 
had  been  accompanied  by  any  constructive  policy  of  re- 
placement by  Canadian-owned  ships,  there  would  have 
been  a  valid  excuse  for  the  legislation,  but  as  it  has  been 
it  has  merely  served  to  enrich  British  owners  and  to 
eml)arrass  Canadian  enterprises  without  in  any  way- 
improving  the  status  of  the  Canadian  mariner  or  in- 
creasinir  the  Canadian  merchant  marine. 

Apart,  however,  from  the  local  influences  that  affect 
Canadian  business,  it  may  be  said  generally  that  we  re- 
riect.  later  in  time,  the  business  conditions  prevailing 
in  the  United  States.  That  is  to  say,  when  business  pro- 
rltv  is  wrll  cstjibli-hrd  in  the  United  States  it  is  just 


dawning  in  Canada,  but,  on  the  other  hand,  depression 
has  usually  set  in  to  the  South  before  it  reaches  Can- 
ada. 

Applying  this  general  rule  to  the  iron  and  steel 
trade,  it  would  look  as  if  a  very  quiet  time  were  to  be 
experienced  in  Canadian  steel  circles  in  the  near  future. 
Well-informed  writers  on  steel  mattero  in  the  United 
States  report  that  the  low  point  of  pig-iron  production 
was  reached  in  May,  and  that  since  there  has  been  a 
tendency  for  increase  in  the  number  of  furnaces  in 
blast.  If  our  analogy  holds  true  there  should  be  an 
improvement  in  the  business  offering  to  Canadian  steel 
plants  in  the  Autumn,  but  it  looks  as  if  the  remainder 
of  the  summer  would  see  a  reduction  in  steel  and  iron 
outputs  in  Canada. 

Looking  at  the  wider  aspect  of  business,  some  ten- 
dencies are  beginning  to  define  themselves,  among 
which  we  believe  to  be,  a  continuance  of  high  prices  for 
all  commodities,  both  manufactured  and  raw  materials 
and  foodstuffs.  Along  with  this  will  be  a  continuance 
of  high  wage  rates,  which  is  a  natural  accompaniment 
of  decreased  purchasing  value  of  money,  and  with  it 
will  go,  what  appears  to  be  an  equally  natural  accom- 
paniment, the  shortening  of  working  hours  and  the  de- 
creased efficiency  of  workmen  during  the  working 
hours,  particularly  men  working  on  a  contract  basis. 
We  believe  this  arises  partly  from  some  confusion  in  the 
mind  of  the  worker  as  to  the  extent  of  his  wages.  They 
look  large,  notwithstanding  the  increased  cost  of  com- 
modities, and  the  spur  to  increased  production  is  not 
so  pronounced  as  in  the  days  of  smaller  wages. 

The  stoppage  of  European  emigration  to  America  dur- 
ing the  war  has  lessened  the  supply  of  unskilled  labour, 
and  to  what  extent  Europeans  have  gone  home  since 
the  Armi.stice  was  signed  we  do  not  know,  but  it  is  gen- 
erally agreed  that  when  peace  finally  comes  to  Europe 
that  a  large  efflux  of  fairly  well-to-do  European  labor- 
ers will  take  place  from  America  to  Europe. 

Simultaneously  it  is  expected  that  a  large  influx  of 
Briti.'lh-born  emigrants,  induding  many  demobilized 
soldiers  will  come  to  Canada,  and  these  men  are  not 
the  class  from  which  in  the  past  the  unskilled  labour 
ranks  of  America  and  Canada  have  been  recruited.  A 
.shortage  of  unskilled  labour  appears  therefore  to  be  a 
probability  of  the  near  future. 

The  tendency  to  reduce  the  hours  of  labour  is  gen- 
eral, and  industry  must  adapt  itself  to  the  new  condi- 
tions so  that  production  will  not  suffer.  This  may  lead 
to  radical  alterations  in  the  organization  of  industries 
where  the  processes  of  manufacture  are  continuous,  as 
in  iron  and  steel  works. 

In  other  industries  Avhich  have  been  operated  on  a 
"one-turn"  basis,  the  shorteninir  of  hours  to  eight, 
seven  and  even  six  hours  per  day,  must  necessarily  lead 
to  multiplication  of  turns  in  the  twenty-four  hours,  if 
liroduetion  is  to  be  maintained.  This  is  particularly 
true  of  coal  mines,  where  the  restriction  of  the  working 
hours  to  eight  jiroductive  hours  out  of  the  twenty-four 
hours  of  the  day,  is  a  wa.ste  of  capital  expenditure,  see- 
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iurr  tluit  two  or  throo  timos  tho  working  territory  and 
mii)p  o(|uipm(Mit  must  bo  j)roviflpd  to  profluco  the  out- 
put from  a  pro|)orty  operated  on  a  one-turn  basis  that 
eonld  be  produeed  from  a  smaller  property  operated  on 
a  double  or  triple-shift  basis. 

A  probable  result  of  shorter  hours  of  labour  will  be 
an  increase  in  the  number  of  daily  turns,  and  a  speed- 
in<r  up  of  production  durinf?  the  turns. 

As  a  result  of  the  combined  operation  of  a  shortapfe 
of  unskilled  labour,  of  the  disinclination  of  the  avail- 
able worker  for  hard  and  monotonous  manual  work,  and 
the  effect  of  shorter  hours  of  labour,  we  may  anticipate 
a  preatly  extended  use  of  mechanical  appliances  in  sub- 
stitution for  manual  labour,  particularly  in  such  oper- 
ations as  shovelling:  coal  and  ore,  and  in  the  handling: 
of  heavy  materials  jrenerally. 

Money  invested  in  labor-saving  mechanical  devices  at 
this  time  will,  we  believe,  be  expended  to  good  advant- 
age. 


WORKMEN'S  COMPENSATION  IN  ONTARIO. 

The  Report  of  the  Ontario  Workmen's  Compensation 
Board  for  1918  shows  a  total  revenue,  including  the 
provisional  balances  carried  forward  from  1917,  of  $4,- 
319,439.98,  and  expenditure  within  the  1918  period  of 
.$3,474,769.09,  carrying  forward  to  1919  $844,670.89. 

The  cost  of  administration  was  1.55  per  cent  of  the 
assessments  received,  but  this  figure  is  not  quite  repre- 
sentative of  the  actual  cost,  because  out  of  $152,335.82 
expended  in  administration,  the  Province  contributed 
$100,000.00,  in  addition  to  paying  the  salaries  of  the 
Commissioners  and  providing  the  office  accommoda- 
tion. But  had  the  assessment  revenue  been  called  upon 
to  meet  the  whole  of  the  administration  expense  it 
would  have  been  a  moderate  charge.  The  cost  of  admini- 
stration in  Nova  Scotia,  excluding  the  salaries  of  the 
Commissioners,  was,  in  1918,  3.85  per  cent  of  the  as- 
sessments. 

It  is  difficult  to  estimate  what  proportion  of  the  fig- 
ures given  in  the  Report  applies  to  the  iron  and  steel 
industry,  but  if  we  add  together  the  figures  for  "Roll- 
ing Mills,  etc.  (Class  8a),  Foundries,  etc.  (Class  8b), 
Fabrication  Structural  Steel,  etc.  (Class,  8e),  Metal 
Articles  (Class  10),  and  Steel  Construction  (Class  32), 
we  may  gather  the  following  comparisons.  "When  com- 
pared with  all  the  classes  within  the  assessment  basis  of 
Schedule  One,  we  find  that  the  metal  workers  numbered 
29.4  per  cent  of  all  the  trades,  and  earned  34.6  per  cent 
of  the  total  wages  paid.  The  revenue  received  by  the 
Board  for  the  metal  trades  totalled  36.4  per  cent  of  the 
aggregate  assessment  revenue  from  all  classes,  and  the 
expenditure  made  by  the  Board  on  account  of  the  metal 
trades  called  for  39.8  per  cent  of  the  outlay  for  all 
classes. 

These  figures  are  to  some  extent  vitiated  for  com- 
parison because  munition  plants  controlled  by  the  Im- 
perial Munitions  Board  come  under  Schedule  2.  under 
which  the  employers  are  individually  liable  for  com- 
pensation to  injured  workmen,  and  are  not  dealt  with 
under  the  system  of  collective  assessment  as  in  the 
Schedule  One  classes. 

The  cost  for  medical  aid  amounted  to  14  per  cent  of 
the  amount  of  compensation  awarded  under  Sched\ile 
One.  The  provision  of  medical  aid  for  30  days  after 
the  date  of  accident  is  a  new  provision  in  the  Nova  Sco- 
tia "Workmen's  Compensation  Act  under  an  amendment 


passed  at  the  last  sitting  of  the  Houses  of  A.ssembly.  It 
is  interesting  in  this  connection  to  note  that  under  a 
recent  amendment  to  the  Ontario  Act  the  limitation  of 
one  month  has  been  removed  from  the  medical  aid  pro- 
visions. 

The  Report  refers  to  complaints  made  by  .some  mem- 
bers of  the  legal  profession  that  they  are  ruled  out  of 
practice  in  connection  with  claims  by  the  oy)eration  of 
the  Act,  on  which  the  Board  unfeelingly  comments  that 
this  is  "in  accordance  with  the  spirit  and  intention  of 
the  Act." 

If  the  rectitude  of  the  principle  of  workmen's  com- 
pensation is  once  admitted,  we  believe  the  method  of  ad- 
ministration by  a  Board,  through  collective  a.sae.ss- 
ments,  is  the  best  method.  Among  the  advantages  there- 
by secured  we  may  quote  from  the  concluding  portion 
of  the  Report  itself  those  of  "limitation  of  payment  by 
the  employer  as  nearly  as  possible  to  what  actually  goes 
to  the  workman,  and  elimination  of  litigation  with  its 
annoyance  and  expense,"  both  of  which  we  believe  are 
secondary  to  the  limitation  of  the  employers'  liability 
to  an  amount  which  by  the  system  of  collective  liability 
can  be  calculated  as  a  percentage  upon  the  pay-roll, 
varying  within  the  small  limits  of  the  mass  average. 
This  limitation  of  the  individual  employer 's  .liability  is 
particularly  desirous  in  occupations  exposed  to  a  di.s- 
aster  risk,  where  the  verdict  of  a  jury  may  have  seri- 
ous consequences  for  the  employer. 


"THE  FORMULA  FOR  ORDER  IN  GOVERN- 
MENT." 

The  Chairman  of  the  Federal  Trade  Commission  of 
the  United  States,  speaking  before  the  National  "Whole- 
sale Grocers'  Association  at  Cincinnati.  Ohio,  is  re- 
ported in  the  "American  Metal  Market"  in  part,  as 
follows : 

"It  is  no  idle  thing  to  say  that  the  United  States  is 
"today  the  leader  of  the  world,  for  we  have  become  the 
"the  Keeper  of  the  Seals.  "We  have  the  formula  for 
"order  in  Government.  We  have  almost  a  monopoly  of 
"accessible  raw  materials,  and  the  chief  control  of  cre- 
"dit.  The  world  must  come  to  us  therefore  for  order, 
"raw  material  and  money.  We  must  give  bountifully. 
' '  The  world  cannot  do  without  us.  As  we  gave  the  idea 
"of  democracy  to  the  world,  so  in  the  hour  of  the  uni- 
"sal  birth  of  republics,  the  United  States  must  extend 
"a  helping  hand  to  every  struggling  people." 

Tlie  idea  behind  Mr.  Colver's  remarks,  as  is  evident 
from  the  remainder  of  his  speech,  is  excellent  and 
praiseworthy,  being  in  short  that  the  United  States 
must  bear  its  share  of  world  responsibility,  but  his  lead- 
ing assumptions  are  incorrect. 

The  po.ssession  of  wealth  and  raw  materials  in 
abiuidance  has  been  given  to  the  United  States,  but  no 
spiritual  merit  resides  in  material  prosperity.  The 
greatness  of  a  nation  consists  in  other  and  less  tangible 
possessions,  and  amongst  them  we  are  not  disposed  to 
class  the  exclusive  possession  of  "the  formula  for  order 
in  Government. 

The  despair  and  internal  anarchy  of  Russia  and  the 
adjoining  portions  of  Central  Europe  are  the  result  of 
the  bitterness  of  defeat,  of  hunger,  disease  and  death  in 
every  conceivable  form.  Such  things  have  happened 
before,  and  nations  have  ari.sen  from  abysses  of  despair 
and  defeat  and  have  worked  out  "the  formula  for  or- 
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(Jcr  in  frovernment"  by  a  toilsome  process  of  trial  and 
i'xi)i'rimeiit,  the  only  method  by  which  lasting  progress 
and  happiness  can  come  to  man. 

No  nation  can  be  said  to  have  found  the  secret  of  or- 
der until  it  has  gone  through  the  fires  of  testing,  and 
while  no  one  would  seek  to  minimise  the  material  ef- 
fort of  tlie  United  States  in  the  war,  nor  could  fail  to 
appreciate  the  unselfish  and  spiritual  motives  that  im- 
pelled our  Ally  to  fight  alongside  our  armies,  it  cannot 
be  said  that  the  United  States  has  been  tested  by  suf- 
fering as  was  France  and  Britain.  It  is  not  necessary 
to  quote  figures  to  prove  this  statement.  Who  that  has 
watched  the  effort  of  France's  citizen  armies,  and  the 
bravery  of  her  civilians,  or  has  appreciated  only  a  part 
of  the  inward  siirinificancc  of  that  modern  miracle,  the 
response  of  the  British  peoples  to  the  call  to  arms,  can 
doubt  that  there  are  other,  and  older  democracies  that 
have  worked  out  the  problem  and  found  a  fairly  work- 
able formula  of  government. 

Neither  can  we  assent  to  the  statement  that  the  Unit- 
ed States  gave  the  idea  of  democracy  to  the  world.  The 
democratic  institutions  that  were  worked  out  in  the 
United  States  were  transplanted  from  England,  where 
the  rishts  of  the  people  were  catalogued  and  signed  by 
the  King  in  1215,  and  where  the  theory  of  the  divine 
right  of  kings  was  smashed,  so  far  so  as  Englishmen 
were  concerned,  in  1649.  The  roots  of  our  democracy 
go  back  further  than  this,  nor,  if  the  principles  are 
aiuilysed,  is  there  much  difference  betwen  the  Witen- 
agemote  and  the  City  Council  of  Cincinnati,  Ohio. 

The  people  of  Canada  are  not  prepared  to  concede 
either  the  .statement  that  our  formula  of  order  in  gov- 
ernment is  inferior  to  that  of  the  United  States  of  Am- 
erica, or  that  we  learned  our  ideas  of  democracy  from 
that  great  kindred  nation.  The  roots  of  nationhood  of 
Canada  and  the  United  States  grow  from  the  same  an- 
cient soil,  and  about  the  only  difference  between  us  is 
that  the  poiuilation  of  the  United  States  is  some  twelve 
times  larger  than  our  own. 


BRITISH  IRON-ORE  RESOURCES. 

We  reproduce  in  this  issue  a  note  on  British  iron- 
ore  resources  by  Professor  Henry  Louis,  taken  from 
"Natui'e."  and  also,  in  part,  a  paper  read  before  the 
West  of  Scotland  Iron  &  Steel  Institute  on  the  available 
basic  iron  ore  sup])li(>s  for  th(>  Scottish  iron  industry,  by 
H.  Arnold  Wilson. 

Mr.  Wilson's  article  has  interesting  references  to  the 
Wabana  iron-ore  mines,  and  their  possibilities  as  a 
source  of  supply  for  the  Scottish  iron  industry.  His 
auditors  must  have  been  struck  with  the  details  given 
as  to  the  timi'  occupied  in  loading  the  large  ore-carriers 
of  the  Nova  Scotia  Steel  &  Coal  Company  at  Wabana, 
and  the  time  of  di.scharging  at  North  Sydney.  Particu- 
lars are  also  given  of  the  discharging  time  at  Emden 
and  Rotterdam  and  in  Philadelphia,  and  Mr.  Wilson 
correctly  states  that  if  ore  is  to  be  attracted  to  Scot- 
land an  enormous  imjirovcment  mu^t  take  place  in  the 
despatch  given  to  steamers. 

In  view  of  the  fact  that  the  Waliana  deposit  is  en- 
tirely controlled  by  the  Nova  Scotia  Steel  &  Coal  Com- 
pany aiul  the  Dominion  Steel  Company,  Mr.  Wilson's 
cnmment  is  encouraging  to  the  shareholders  of  these 
two  leadinir  Canadian  steel  companies,  when  he  states 
"it  is  doubtful  if  there  exi.sts  in  the  world  any  dejiosit 
that  so  combines  the  advantages  of  good  ore,  easy  min- 
ing, excellent  locatioii  and  cheap  transportation." 


In  view  of  the  phosphorus  content  of  the  Wabana 
ores.  Professor  Louis's  reference  to  the  abandonment 
by  the  Board  of  Agriculture  "of  the  so-called  citric  acid 
test  for  basic  slag  in  favour  of  its  valuation  by  the  to- 
tal phosphoric  acid  present"  has  a  distinct  bearing  on 
the  operations  of  the  steel  companies  in  Nova  Scotia, 
and  in  this  connection  it  may  be  noted  that  the  basic 
slag  fertilizer  manufacturers  in  Great  Britain  have 
formed  an  association  for  mutual  protection. 

As  bearing  on  the  proposal  that  a  bounty  should  be 
paid  on  native  iron-ores  smelted  in  Canadian  furnaces, 
the  action  of  the  British  Government  during  the  war  is 
of  interest.  Owing  to  the  difficulty  of  obtaining  sup- 
plies of  ore  from  Spain  and  other  overseas  sources,  at- 
tention was  turned  to  the  phosphoric  ores  of  Lincoln- 
shire and  Oxfordshire,  and  to  encourage  production  the 
Ministry  of  Munitions  defrayed  the  cost  of  excavating 
plant  and  mechanical  appliances  to  the  extent  of  one- 
third  of  cost.  The  result  was  to  demonstrate  that  the 
United  Kingdom  was  possessed  of  more  important  iron 
ore  resources  than  had  been  generally  supposed.  Simi- 
larly in  Canada,  we  require  either  the  spur  of  necessity 
or  possible  gain  to  bring  about  the  development  of  our 
own  iron-ore  resources.  We  have  them,  there  is  no 
doubt  about  that,  but  if  we  do  not  use  them  we  might 
just  as  well  be  without  them,  if  we  desire  the  steel  in- 
dustry to  be  a  self-sustaining  thoroughly  Canadian  en- 
terprise. 


"THE  CANADIAN  FERTILIZER." 

We  welcome  the  "Canadian  Fertilizer,"  the  latest 
addition  to  the  growing  list  of  Canadian  technical 
publications,  and  consider  the  time  was  opportune  for 
its  appearance. 

The  iron  and  steel  industry  is  vitally  interested  in 
the  market  for  fertilizers,  inasmuch  as  ground  basic- 
slag  and  ammonium-sulphate  are  two  principal  by- 
products of  iron  and  steel  manufacture.  As  instancing 
the  enormous  market  which  awaits  the  awakening  of 
agriculturists  to  the  value  of  artificial  fertilizers,  "Can- 
adian Fertilizer"  states: 

"In  the  year  before  the  war,  Germany  used  6,500,- 
000  tons  of  fertilizer  on  German  lands.  About  ten 
years  ago  the  United  States  used  a  few  hundred  thous- 
and tons  per  year;  now  the  farmers,  fruit-growers  and 
gardeners  of  the  United  States  use  a  total  of  about 
7,500,000  tons  per  year,  having  already  passed  Ger- 
many in  this  respect.  Canada  is  just  beginning  to  wake 
up  to  the  need  of  soil  improvement.  The  present  con- 
.sumption  in  Ontario  is  estimated  at  about  40,000  tons 
a  year  and  the  consumption  of  the  Dominion  may  not 
exceed  a  hundred  thousand  tons.  In  all  probability  it 
will  be  doubled  next  year." 

The  production  of  sulphate  of  ammonia  as  a  bj'^-pro- 
duct  of  the  carbonization  of  bituminous  coal  is  onlj 
in  its  initial  stages  in  Canada,  but  the  growing  need  of 
Canadian  agricultural  lands  for  fertilizers  will,  we  be- 
lieve, outstrip  the  available  supply  more  or  less  indefi- 
nitely. 

Up  to  now,  a  lai-gc  jiortion  of  the  sulphate  of  am- 
monia manufactiii-(  (l  in  Nova  Scotia  has  been  exported 
to  the  West  Indies  for  sugar  culture,  and  very  little 
indeed  has  been  used  in  Canada,  nor  has  any  real  at- 
tempt been  made  to  create  a  Canadian  market  for  thi« 
fertilizer  under  its  proper  name.  Sulphate  of  ammonia 
is  a  main  ingredient  of  the  "plant  foods"  and  compos- 
ite fertilizers  sold  by  retailers  to  the  small  gardener,  but 
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the  general  public  is  very  ignorant  of  the  value  and 
the  proper  method  of  using  this  potent  stimulant  of 
the  growth  of  root  crops,  particularly  those  containing 
sugar.  An  aggressive  sales  policy,  combined  with  the 
preparation  of  sulphate  for  the  market  in  an  attractive 
and  easily  usable  form,  and  the  dissemination  of  edu- 
cational literature  could  speedily  create  a  good  market 
for  sulphate  as  a  general  garden  fertilizer  throughout 
Canada. 

The  sale  of  ground  basic-slag  we  understand  has  hith- 
erto been  limited  by  the  quantity  of  slag  available  and 
the  capacity  of  the  grinding  mills.  Its  value  is  fully 
appreciated  by  Canadian  farmers,  but  the  market  has 
never  yet  been  satisfied. 

As  some  indication  of  the  waste  of  fertilizing  material 
it  may  be  pointed  out  that  there  arc  only  two  or,  at  the 
outside,  three  operating  gas  companies  in  Nova  Scotia, 
and  that  with  this  exception,  and  the  coal  coked  in  the 
by-products  ovens  of  the  Dominion  Steel  Company  at 
Sydney — roughly  800,000  tons  per  year,  the  whole  of 
the  soft-coal  production  of  Nova  Scotia,  which  is  now  a 
little  over  five  million  tons  annually,  but  should  norm- 
ally be  seven  millions,  is  consumed  without  recovery  of 
the  by-products. 

The  fertilizer  market  awaits  the  enterprise  of  the  al- 
lied coal  and  steel  industries,  but  there  are  notable 
competitors  afid  various  successful  processes  for  the 
fixation  of  nitrogen  which  it  should  be  the  endeavour  of 
the  existing  industries  to  forestall. 

The  first  issue  of  "Canadian  Fertilizer"  should  be 
seen  by  9,11  whose  business  in  any  way  concerns  the  pro- 
duction and  sale  of  fertilizers,  as  the  articles  are  by 
prominent  scientific  agriculturist,  such  as  Dr.  Frank 
Shutt  of  the  Dominion  Experimental  Farm  at  Ottawa, 
and  Prof.  H.  G.  Bell  of  the  Soil  and  Crop  Improvement 
Bureau. 

"Canadian  Fertilizer"  is  issued  by  the  Biggar  Press, 
Ltd.,  of  Toronto,  who  are  also  publishers  of  the  Cana- 
dian Chemical  Journal. 


C.  P.  R.  FLEET  TO  BE  UNDER  CANADIAN 
REGISTER. 

The  following  excerpt  from  "Shipping"  of  New 
York  has  an  interesting  bearing  on  the  difficulties  un- 
der which  the  Dominion  Steel  Corporation  is  placed  by 
having  its  vessels  under  British  register  at  this  time, 
and  indicates  that  the  formation  of  a  Canadian  mercan- 
tile marine  may  arise  from  the  disabilities  incident  to 
British  register,  which  is  a  ciirious  reversal  of  the  in- 
tent of  those  who  insisted  some  years  ago  on  the  exclu- 
sion of  vessels  having  foreign  register  from  Canadian 
coastal  waters  trading.  The  British  register  of  Cana- 
dian chartered  vessels  made  it  po.ssible  during  the  war 
for  the  British  Admiralty  to  requisition  these  vessels, 
which  from  the  standpoint  of  Imperial  defence,  was  a 
good  thing  during  a  time  of  such  necessity  as  we  have 
passed  through,  but  now  that  the  war  is  over,  it  would 
seem  as  if  the  British  authorities  were  pressing  their  ad- 
vantage unduly,  and  Canadian  shipowners  are  being 
forced  to  apply  for  Canadian  register  in  self-defence. 

"Shipping"  remarks:  "What  is  hoped  may  prove 
the  foundation  of  a  Canadian  mercantile  marine,  is  the 
application  by  the  Canadian  Pacific  Railway  Co.  for 
the  transfer  of  its  ships  to  Canadian  Registry.  The 
rumor  of  such  a  step  has  been  current  in  shipping  cir- 
cles for  some  time.    What  it  desires  is  the  same  privi- 


leges under  Canadian  regi.stry  a.s  it  at  present  enjoys 
under  English  regi.stry,  and  there  appears  no  reason 
why  it  should  be  unable  to  receive  them.  Chairman 
Bosworth  of  the  C.P.O.S.,  has  sailed  for  Canada  to  di.s- 
cuss  the  matter  with  the  head  office  of  the  company. 
Canada,  if  it  is  ever  to  attain  its  status  as  a  great  na- 
tion, must  develop  its  shipping  facilities  and  ultimately 
have  a  merchant  marine  of  its  own.  If  the  Canadian 
Pacific  takes  the  first  .step,  it  is  hoped  others  will  fol- 
low. It  is  of  course  the  only  purely  Canadian  company 
involved,  and  if  any  of  the  other  steamship  concerns  de- 
cided to  follow  suit,  a  division  of  their  fleets  between 
English  and  Canadian  registry  would  be  necessarj'. 
However,  there  are  all  sorts  of  possibilities  in  the  ship- 
ping world  and  the  organization  of  a  new  company 
which  aims  to  handle  Canadian  trade  is  not  the  least  of 
them.  Among  the  advantages  which  would  accrue  to 
the  Canadian  Pacific  under  Canadian  registry  would  be 
better  control  of  their  shipping  space,  fifty  per  cent  of 
which  is  still  u.sed  by  the  Briti.sh  Ministry  of  Ship- 
ping." 


THE  FIRST  NON-STOP  ATLANTIC  FLIGHT. 
British  citizens  would  not  be  human  if  they  did  not. 
all  the  world  over,  feel  elated  and  proud  at  hcarin?  of 
the  flight  of  Alcock  and  Brown  from  Newfoundland  to 
Ireland  in  a  Vickers  machine.  That  we  live  in  deeds 
and  not  in  hoiirs  is  acknowledged  by  all  men  today  in 
the  strange  sense  of  remoteness  that  we  experience  when 
we  think  of  the  days  before  the  war.  Much,  very  much 
of  mankind's  total  experience  has  been  packed  into  the 
past  five  years,  and  we  are  today  reapins  the  fruits  of 
such  labour,  such  daring  and  self-sacrifice,  such  co- 
operative and  combined  effort  of  scientific  research,  as 
was  never  in  history  compacted  into  so  small  a  span  of 
time. 

The  record  of  the  wartime  experiences  of  the  two  men 
who  have  actually  done  a  thins  that  is  new  under  the 
sun,  is  sufficient  proof  that  their  success  in  crossing  the 
North  Atlantic  was  no  fortiiitous  happening,  but  was 
the  outcome  of  lontr  endeavour  and  trial. 

The  fliprht  has  especial  interest  for  steel  makers,  in- 
asmuch as  it  was  made  in  a  Vickers  machine,  and  there- 
foT-e  has  behind  it  the  long  traditions  of  the  Sheffield 
artisan  in  steel,  and  the  machine  is  stated  to  have  con- 
tained an  unusual  amount  of  steel  in  its  frame.  It 
would  seem  nrobable  that  steel,  or  some  form  of  steel 
alloy,  will  play  an  ever-increasing  part  in  the  con.struc- 
tion  of  flying  machines,  particularly  as  they  evolve 
into  vehicles  for  the  conveyance  of  passengers.  The 
mechanical  properties  of  steel,  and  in  especial  its  non- 
inflammability,  must  eventually  occasion  the  use  of 
steel,  or  steel  alloys,  to  supersede  the  use  of  wood  and 
fabric  in  the  construction  of  flying  machines  for  pass- 
enger conveyance. 


THE  SHIP-PLATE  MILL  AT  SYDNEY.  N.S. 
In  the  Report  of  the  President  of  the  Dominion  Steel 
Corporation  to  the  shareholders  it  was  stated  that : — 
"Some  time  after  the  close  of  the  company's  fiscal  year, 
the  Minister  of  Marine  intimated  that  it  would  be  neces- 
sary to  consider  some  alteration  in  the  arrangements  ex- 
isting between  the  government  and  the  Steel  Company 
in  respect  to  ship  plates,  and  that  work  upon  the  mill 
should  be  suspended  while  the  matter  vms  under  con- 
sideration.   Work  was  accordingly  stopped.   '>ut  al 
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though  some  proliniiiiary  discussions  have  followed, 
nothing  definite  lias  been  proposed.  Yonr  directors 
are  assured  that,  whatever  may  l)e  the  ultimate  deci- 
sion of  the  goveriimeut,  it  will  not  result  in  any  loss  to 
the  eompauy. " 

Simultaneously  with  its  syuojjsis  of  the  Dominion 
Steel  Corporation's  annual  statement,  the  "Monetary 
Times"  published  the  followini^-  j)aragraph  : 

"The  Hon.  C.  C.  Ballantyne  and  Viee-Presich'ut 
Perley,  of  the  United  States  Steel  Corp.,  had  an  inter- 
view last  week  at  Ottawa,  the  outcome  of  which  may 
prove  to  be  favorable  to  the  American  company.  It  is 
understood  that  failing-  a  satisfactory  outcome  of  nego- 
tiations between  the  government  and  the  Dominion 
Steel  Company  for  a  modifieation  of  the  contract  for 
the  steel  plates  for  shii)building,  an  arrangement  may 
be  made  with  the  United  States  Steel  to  furnish  the  sup- 
ply from  Ojibway. "  « 

On  the  face  of  it,  the  juxtaposition  of  these  two  an- 
nouneements  would  indieate  tliat  the  Federal  Govern- 
ments was  playing  off  the  Ignited  States  Steel  Corpora- 
tion against  the  Dominion  Steel  Corporation,  and  view- 
ed in  the  light  of  the  relative  strength  of  these  com- 
panies, and  the  geographical  position  of  their  respec- 
tive plants,  so  far  as  shipbuilding  on  the  Great  Lakes 
is  concerned,  th(>  Sydney  concern  is  at  a  considerable 
di.sadvantagc. 

The  question  of  the  Sydney  plate-mill  cannot  how- 
ever be  viewed  from  a  strict  standpoint  of  commercial 
competition.  The  erection  of  a  plate-mill  at  Sydney 
was  urged  upon  the  Dominion  Steel  Corporation  by  the 
Federal  Government  at  a  time  when  the  submarine 
menace  was  at  its  worst,  and  when  the  need  for  ships 
was  paramount.  It  would  have  been  a  very  proper  pro- 
ceeding on  the  part  of  Ottawa  to  have  furnished  all  the 
capital  needed  for  the  erection  of  a  plate-mill,  but 
this  expenditure  was  undertaken  by  the  Dominion  Steel 
Corporation.  Nevertheless,  the  erection  and  future  op- 
eration of  a  sliip-plate  mill  in  Sydney,  cannot  be  re- 
garded as  purely  a  private  enterprise,  and  the  price  at 
which  the  Government  undertook  to  purchase  plates 
when  the  mill  was  in  operation  was  sufficiently  large 
to  amount  to  a  .subsidy  of  an  industry,  urgently  needed 
for  national  i)rogress  and  protection,  but  not  demon- 
strated to  be  justified  as  a  private  commercial  enter- 
prise. 

Students  of  the  growth  of  national  importance  and 
wealth  know  that  it  is  associated  with  the  possession 
of  coal  and  iron  resources  combined  with  a  maritime 
location,  a  sea-faring  population  and  command  of  the 
seas,  all  of  which  essential  considerations  may  be  found 
conjoined  in  Nova  Scotia. 

Shipbuilding  is  an  ancient  tradition  of  Nova  Scotia. 
Today  the  Nova  Scotia  Steel  Company  is  established  as 
a  builder  of  steel  shijis,  and  as  a  maker  of  ship  machin- 
ery and  marine  forgings  of  the  heaviest  kind.  Halifax 
has  a  sbipbnildinir  i)lant  under  construction,  and  if 
Canada  has  not  awakened  to  the  national  importance 
of  Halifax  as  the  eastern  termini  of  Canadian  transpor- 
tation, other  nations  have.  Under  all  the  circumstances 
a  steel  ship-l)uilding  industry  .should  remain  as  a  per- 
manent record  of  our  war  effort  on  the  Atlantic  coast, 
and  the  peo])Ie  of  Nova  Scotia  will  find  it  difficult  to 
believe  that  having  i)nt  its  hand  to  the  plough  the  Fed- 
eral Govi-nimciit  is  going  to  turn  back. 

As  we  gri  to  press,  it  is  announced  that  the  negotia- 
tions between  the  Minister  of  Marine  Fisheries  and 
the  repre.sentatives  of  the   Dominion  Steel  Corpora- 


ti(ni  have  resulted  in  a  satisfaecory  agreement,  and 
the  construction  of  the  plate-mill  at  Sydney,  which 
in  the  interim  has  been  suspended  ,will  now  be  re- 
sumed. When  particulars  of  the  arrangement  trans- 
pire it  will  probably  be  found  that  the  price  at  which 
the  Government  consents  to  purchase  the  plates  rolled 
by  the  Sydney  mill  is  higher  than  competitive  bids 
from  the  United  States,  but,  if  the  encouragement  of 
Canadian  shipbuilding  is  the  intention  of  the  Gov- 
ernment, as  presumably  it  is,  then  the  local  limita- 
tions must  be  accepted  as  part  of  the  arrangement. 
Not  the  least  of  these  limitations  is  the  increased  cost 
of  coal  production  in  Nova  Scotia,  and  while  the  Gov- 
ernment is  full.y  justified  in  fostering  a  ship-plate  in- 
dustry in  a  locality  so  eminently  suited  for  it  as  Syd- 
new,  there  is  a  limit  to  the  extent  to  which  government 
assistance  can  be  extended.  If  the  coal-miners  insist 
upon  creating  such  an  economic  embarrassment  as  a 
thirty  hours  week,  no  amount  of  state  aid  will  avail 
to  perpetuate  the  industry.  No  juggling  with  wages 
or  with  profits  Avill  permanently  enable  the  people 
of  any  country  to  enjoy  or  consume  a  greater  value 
than  that  of  their  production. 


PERSONALS. 

W.  Walshaw,  who  has  for  the  past  six  years  been 
in  charge  of  the  16  inch  mill  of  the  Dominion  Steel 
Company  at  Sydney,  has  returned  to  England. 


Frank  L.  Estep,  formerly  chief  engineer  of  the 
Tennessee  Coal,  Iron  &  Ry  Co.,  and  up  to  within  about 
nine  months  ago  chief  engineer  of  the  Nova  Scotia 
Steel  &  Coal  Company,  has  joined  the  firm  of  Perin  & 
Marshall,  consulting  engineers  of  New  York. 


Mr.  H.  J.  MeCann,  purchasing  agent  of  the  Dominion 
Iron  &  Steel  Company,  at  Sydney,  has  been  appointed 
assistant  to  the  president  of  the  Dominion  Steel  Cor- 
poration in  the  Montreal  office.  Mr.  McCann  has  been 
connected  with  the  Steel  Corporation  for  approaching 
twenty  years.  Since  1911  he  has  held  the  position  of 
purchasing  agent,  previously  to  which  he  was  for  some 
five  years  superintendent  of  the  retail  stores  of  the 
Dominion  Coal  Company.  Mr.  McCann's  qualifica- 
tions for  his  new  position  include  a  comprehensive 
knowledge  of  the  operations  of  both  the  coal  and 
steel  portions  of  the  activities  of  the  Corporation. 


FOREIGNERS  SAILING  FROM  NEW  YORK. 

New  York,  June  24. — The  largest  number  of  aliens 
leaving  this  port  on  any  one  day  since  1914  sailed  j^es- 
terday.  according  to  infornmtion  received  at  the 
United  States  Customs  House. 

The  following  table  will  show  how  the  number  of 
departures  has  grown  since  December: 

Total  Daily 
leaving,  average. 


December   10.000  384 

January   1:}.27S  4<n 

February   16.Sr)4  674 

March  .'   21.774  837 

April   23.773  914 

May   26,812  993 


Thus  far  tin-  average  for  every  day  in  June  has 
been  considerably  over  1.000. 
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The  Iron  and  Coal  Industry  in  Nova  Scotia 

A  I'aper  read  before  the  Montreal  Metallurgical  Asso- 
ciation, by  F.  W.  Gray. 


A  distinctive  feature  of  the  iron  and  coal  industries 
in  Nova  Scotia  is  that  each  of  the  two  large  companies 
there  is  self-contained,  being  in  each  instance  the  own- 
ers and  operators  of  iron  ore  deposits,  of  coal  deposits, 
and  of  railways  and  shipping  fleets. 

The  genesis  of  both  companies,  namely  the  Nova  Sco- 
tia Steel  &  Coal  Company  and  the  Dominion  Steel  Cor- 
poration, came  about  through  the  presence  of  metal- 
lurgical coal  deposits  near  a  commodious  and  acces- 
sible harbour,  and  the  comparative  proximity  of  the 
Wabana  iron  ore  deposits. 

During  1913  the  steel  trade  was  at  a  low  ebb,  and 
during  1914,  and  the  early  part  of  1915,  the  steel  busi- 
ness was  so  small  and  so  un remunerative,  that  the  sur- 
vival of  the  industry  was  almost  in  question.  Had  the 
steel  industry  stood  alone  in  these  years  it  would  have 
fared  badly,  but  allied  with  the  coal  industry  a  certain 
amount  of  earning  power  was  possible. 

When  war  came  an  opportunity  was  afforded  the 
steel  companies  to  show  what  they  were  capable  of  in 
production. 

The  Nova  Scotia  Steel  Company  was  a  pioneer  in 
demonstrating  the  possibilities  of  Canadian  plants  as 
makers  of  shells  from  basic  process  steel.  Shells,  rang- 
ing from  the  18  lb.  shrapnel  to  the  9.2  shell,  were  forg- 
ed, machined  and  assembled  ready  for  loading  with  the 
explosive.  Later,  the  manufacture  of  the  assembled 
shell  was  largely  given  up,  and  the  plant  confined  it- 
self to  the  forging  of  the  shell  cases. 

The  Dominion  Steel  Company  did  not  enter  upon  the 
manufacture  of  shells  further  than  the  furnishing  of 
blanks  for  shell  forgings,  and  the  rolling  of  shell  steel 
suitable  for  ranges  from  4.5  to  8  inch  shells.  Very  large 
quantities  of  shell  steel  were  rolled  by  this  company. 

In  addition,  the  Dominion  Steel  Company  erected  a 
plant  for  the  manufacture  of  toluol  from  coke-oven 
gases,  which  was  later  enlarsred  so  that  at  one  time  this 
company  was  producing  about  600  gallons  of  toluol 
daily.  Large  quantities  of  wire  was  supplied  by  this 
company  to  the  Allies  for  use  in  entanglements,  and  also 
quantities  of  nails  for  trench  uses. 

Both  steel  companies  have  increased  their  plant 
equipment  during  the  war  period,  but,  with  the  excep- 
tion of  the  toluol  plant  at  Sydney,  no  increase  in  pro- 
duction during  the  war  period  was  obtained  from  the 
new  equipment,  as  it  was  undertaken  too  late  to  be  of 
service  during  the  actual  war  period.  Had  the  war 
continued,  however,  the  steel  companies  would  have 
been  in  a  position  to  materially  increase  production. 

The  additions  to  the  plant  of  the  Dominion  Steel 
Company  include  a  new  coke-oven  plant,  without 
doubt  one  of  the  finest  by-product  coke  plants  in  Am- 
erica. It  consists  of  two  batteries  of  ovens,  of  the  Kop- 
per's  type,  with  plant  for  the  recovery  of  sulphate  of 
ammonia  and  tar.  A  plant  for  dealing  with  the  light 
oils  is  also  being  provided.  The  arrangements  for 
pushing  out  the  coke  and  for  quenching  include  the 
most  complete  labor-saving  devices  and  are  designed  to 
give  a  large  strong  coke,  free  of  black  ends  and  exces- 
sive moisture. 

The  featiire  of  those  modern  ovens  is  the  narrow  cok- 
ing chamber  and  the  short  coking  period.    Good  results 


are  being  obtained  from  the  sulphatf  of  ammonia  plant, 
the  yield  of  sulphate  riinning  about  35  lbs.  per  ton  of 
coal  coked,  and  Vicing  <^ry  and  of  a  good  white  colour. 

As  part  of  its  improved  coking  equipment,  the  Steel 
Company  has  also  installed  a  Baum  coal-washer,  de- 
signed to  give  a  washed  coal  with  low  moisture  content. 
A  washery  of  this  type  is  operated  by  th^  Dominion 
Coal  Company,  and  another  washer,  also  of  this  type, 
was  installed  during  the  war  by  the  Nova  Scotia  Steel 
Co.  at  Sydney  Mines. 

No.  1  Furnace  of  the  Sydney  plant  was  also  recon- 
structed and  enlarged,  and  with  a  new  washer,  new 
ovens  and  new  blast-furnace  the  Dominion  Company 
should  be  in  a  position  to  produce  record  quantities  of 
ingot  steel.  The  limit  to  production  of  this  company  is 
now  in  the  open  hearth,  which  will  no  doubt  be  re- 
modelled and  enlarged  shortly. 

The  Scotia  Company  did  not  undertake  any  new  con- 
struction beyond  providing  a  spare  blast  furnace  to  en- 
sure the  continuity  of  production  whenever  it  became 
necessary  to  shut  down  the  operating  blast  furnace  for 
re-lining.  This  furnace  has  now  been  in  blast  between 
five  and  six  years  without  relining. 

Generally  speaking  the  equipment  of  the  steel  com- 
panies in  Nova  Scotia  is  larger  and  more  modern  than 
at  any  previous  time,  and  no  large  amount  of  machin- 
ery is  rendered  useless  by  the  cessation  of  war  work, 
because  in  the  case  of  the  Dominion  Company,  no  new 
plant  was  required  for  shell  steel,  except  machinery 
for  cutting  shell  blanks;  and  in  the  case  of  the  Scotia 
Company,  the  later  processes  of  shell  manufacture  hav- 
ing been  discontinued  some  time  before  the  close  of  the 
war,  no  particular  read.justment  of  equipment  was  re- 
quired to  resume  ordinary  business,  and  surplus  equip- 
ment had  been  disposed  of  in  the  meantime. 

Two  permanent  additions  to  the  steel  industry  will, 
it  may  be  hoped,  remain  from  the  war  period,  namely 
the  building  of  steel  ships  by  the  Seotia  Company  at 
New  Glasgow,  and  the  manufacture  of  ship-plates  in 
Sydney  by  the  plate-mill  in  process  of  construction. 
The  fate  of  the  plate-mill,  however,  lies  in  the  hands 
of  the  Government.  Although  this  mill  is  being  erect- 
ed by  the  capital  of  the  Dominion  Steel  Company,  the 
contract  given  by  the  Government  for  plates  amount- 
ed to  a  practical  subsidy  of  a  ship-plate  industry  in 
Sydney.  It  is  understood  that  all  work  on  the  con- 
struction of  this  plate-mill  is  suspended,  and  that  the 
Dominion  Steel  Company  is  endeavoring  to  cancel 
contracts  made  for  erection  and  provision  of  mill 
parts,  but  it  hardl.v  seems  possible  that  having  put  its 
hand  to  the  work  the  Government  should  turn  back, 
unless  it  should  be  that  those  who  direct  the  policy 
of  th  -  Government  have  no  faith  in  a  future  ship- 
building industry  in  Canada,  and  look  upon  its  recent 
progress  merely  as  a  war  effort.  This  we  can  hardly 
believe.  On  a  strictly  commercial  basis,  however,  a 
ship-plate  mill  in  Sydney  can  hardly  be  a  success  un- 
less the  Government  buys  plates  at  higher  prices  than 
they  can  be  obtained  for  elsewhere. 

The  basis  of  the  steel  industry  is  the  coal  industry, 
and  it  is  the  cost  ofthe  coal  supply  which  will  determine 
whether  the  steel  industry  in  Nova  Scotia  can  thrive 
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or  not.  Unfortunately,  coal  costs  are  higher  than 
they  ever  have  been  in'  Nova  Scotia,  nor  is  there  any 
reasonable  prospect  that  the  cost  of  coal  production 
will  decline  as  rapidly  as  it  rose,  or  will  ever  go  back 
to  what  it  was  before  the  war. 

There  are  a  number  of  reasons  for  the  increase  in 
coal  costs.  Some  of  these  reasons  are  of  a  temporary 
influence,  and  may  be  expected  to  pass  away,  more  or 
less. 

The  most  important  reasons  is  the  shortage  of 
suitable  labor  occasioned  by  enlistments  of  minc- 
ers. The  voluntary  enlistment  of  miners  was 
of  a  most  discriminating  kind.  It  took  the  best  men, 
the  young  men,  the  producers,  and  it  left  the  poorer 
men,  the  older  men  and  the  non-producers.  The  effect 
was  to  reduce  the  output  without  proportionately  re- 
ducing the  number  of  men  on  the  pay-roll,  in  fact,  in 
some  instances  the  total  number  of  employees  was  in- 
creased for  a  much  smaller  output.  This  condition  has 
never  been  righted,  and  although  the  men  are  gradu- 
ally coming  back  to  the  mines,  the  working  forces 
cannot  for  years  to  come  be  as  efficient  as  they  were 
before  the  war  took  away  the  best  men.  It  is  not 
necessary  to  say  that  many  of  these  men  will  never 
come  back,  because  the  casualties  among  the  Nova 
Scotian  regiments  were  heavy.  Nevertheless,  the 
labor  situation  is  one  that  will  admit  of  some  amelior- 
ation. A  shortage  of  unskilled  labor  may  be  experi- 
enced for  an  uncertain  period  in  the  near  future. 

The  increase  in  w^ages  is  another  potent  cause  for 
increased  cost  of  mining.  How  much  of  this  will  pass 
away,  or  how  soon,  no  one  can  say,  A  permanently  in- 
creased wage  scale  is  at  least  probable. 

Other  causes  for  increased  mining  costs  are  physi- 
cal. The  Nova  Scotian  coalfield  is  no  longer  young 
The  best  and  most  cheaply  accessible  seams  are  to  a 
large  extent  mined  out.  The  percentage  of  coal  now 
being  extracted  from  submarine  areas  is  about  70  per 
cent,  for  the  Avhole  of  Nova  Scotia  and  over  80  per  cent, 
for  Cape  Breton  Island.  A  submarine  mining  proposi- 
tion is  one  of  cumulative  costs,  because  the  "workings 
are  always  getting  further  away  from  the  sources  o*" 
power  and  ventilation,  and  as  the  haulage  distances 
increase  the  efficiency  of  the  workmen  at  the  coal 
faces  decreases  because  it  takes  longer  to  go  to  Avork 
and  return  to  the  surface. 

Other  increases  in  coal  costs  arise  from  increased 
municipal  and  provincial  taxation,  new  federal  im- 
posts, new  expenditures  in  such  matters  as  workmen's 
compensation,  all  doubtless  very  necessary  and  un- 
avoidable, but  all  nevertheless  adding  to  the  cost  o*' 
coal. 

The  only  way  in  which  these  increasing  tendencies 
in  coal  cost  can  be  met  is  l)y  large  capital  expenditures 
on  plant,  the  introduction  of  double  and  treble  shift 
systems— because  in  these  days  of  shorter  hours  of 
work,  a  single  shift  of  eight  hours  out  of  every  twenty- 
four  is  not  a  proper  utilization  of  the  capital  expendi' 
ture  on  a  colliery.  Production  must  be  intensive,  and 
every  working  hour  must  be  utilized. 

With  the  best  engineering  skill  and  the  most  cap- 
able organization,  however,  it  is  certain  that  the  days 
of  cheap  coal  —  if  they  ever  really  existed  —  are  gone. 

A  great  deal  of  the  present  hi^h  cost  of  coal  is  due 
lo  improper  book-keeping  methods  in  the  past,  for  the 
cost  of  coal  production  and  the  profits  on  its  sale 
were  calculated  on  the  bare  costs  of  labor  and  material, 
without  provision  for  future  liabilities,  and  in  many 


cases  profits  were  calculated  that  were  never  earned- 
and  coal  was  sold  for  less  than  it  actually  cost  in 
mine — only  those  who  sold  it  did  not  know  it. 

The  outlook  for  the  steel  business  in  Nova  Scotia 
seeing  that  it  is  based  on  coal  costs,  would  therefore 
be  gloomy,  if  it  were  not  that  similar  causes  are  oper- 
ating to  raise  coal  costs  in  the  United  States  and  in 
Britain. 


A  notable  and  growing  asset  of  the  Nova  Scotia 
steel  companies  is  the  possession  of  the  Wabana  iron- 
ore  field.  There  has  always  been  a  great  deal  of 
scepticism  regarding  the  value  of  the  Wabana  deposit, 
and  the  value  placed  upon  them  by  the  companies 
who  control  the  ore-field  has  usually  been  regarded  as 
exaggerated,  and  arising  from  a  desire  to  increase  bond 
and  stock  prices.  The  deposit  is  largely  submarine, 
but  so  far  as  can  be  judged  the  limit  to  the  quantity 
that  can  be  -taken  out  will  be  found  in  the  physical 
limitations  of  distance  from  shore,  and  not  in  the 
limitation  of  the  extent  of  the  ore-body  itself. 

The  potential  importance  of  Wabana  first  attracted 
the  attention  of  a  wider  circle  than  those  immediately 
interested  in  it  about  the  start  of  the  war  when  the 
Dominion  Royal  Commission  visited  St.  John's,  New- 
foundland, and  since  that  time  British  interests  have 
taken  much  notice  of  Wabana  and  its  importance  as 
a  source  of  ore-supply  for  the  British  Empire. 

Very  recently  a  paper  was  read  before  the  Iron  & 
Steel  Institute  of  Scotland  in  w^hich  Wabana  was  de- 
scribed as  being  a  probable  main  supply  for  the  West 
of  Scotland  iron  trade.    (See  page  —  of  this  issue.) 

The  possession  of  the  Wabana  deposits  gives  added 
stability  to  the  Nova  Scotian  steel  enterprises,  be- 
cause by  the  sale  of  ore  to  outside  parties,  a  revenue 
can  be  obtained  that  may  serve  to  bridge  periods  of 
low  earning  capacity  in  the  business  of  steel  manu- 
facture proper,  and  it  may  be  stated  that  this  sourc? 
of  revenue  has  been  very  little  drawn  upon  by  even 
the  Scotia  Company  —  which  has  been  for  some  time 
a  seller  of  ore  —  and  by  the  Dominion  Steel  Company 
not  at  all.  (Since  the  foregoing  was  "written  th'3 
Dominion  Steel  Corporation  has  announced  its  readi- 
ness to  sell  ore  in  large  quantities.) 

The  submarine  mining  operations  of  the  two  com- 
panies at  Wabana  have  much  in  common.  Under  an 
arrangement  made  some  years  ago  the  Scotia  Company 
has  turned  over  to  the  Dominion  company  one  of  its 
slopes,  w^hich  the  Dominion  people  are  now^  operating. 
The  Scotia  Company  in  the  interim  has  driven  tAvo  tun- 
nels to  sea  over  two  miles  in  length,  which  have  tapped 
and  are  now  w^orking  in  the  main  ore-body  of  the 
Scotia  Company's  areas  lying  outside  of  the  areas  o1 
the  Dominion  Company.  The  ore  has  been  extensively 
proved  to  be  of  good  quality,  varjdng  in  thickness  from 
17  feet  to  30  feet. 

The  surface  equipment  of  both  companies  has  been 
recently  much  enlarged,  that  of  the  Scotia  Companj^  at 
its  new  tunnels  being  quite  new*.  The  plants  are  in 
keeping  with  the  magnitude  of  the  undersea  develop- 
ment, but  it  may  be  exjiected  that  the  surface  develop- 
ments and  power  equipment  will  be  still  further  added 
to  from  time  to  time  as.  the  demand  for  ore  requires. 
So  far  as  can  be  determined  thei'e  is  no  limit  to  the 
output  of  ore  except  the  number  and  capacity  of  the 
openings  from  shore  and  tlie  extent  of  the  liaulage 
e(|uipment. 

The  Wabana  ore-field  may  be  definitely  stated  to 
be  in  a  position  to  produce  all  the  ore  for  which  a 
market  exists,  and  that  at  a  moderate  cost. 
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The  loadinf?  and  unloading  arrangements  of  the  two 
steel  companies  and  the  type  of  vessel  used  to  carry 
the  ore  between  Sydney  and  Newfoundland  have  been 
developed  to  great  perfection,  and  it  only  needs  the 
development  of  discharging  equipment  of  similar  ef- 
ficiency in  Britain  to  enable  Wabana  ore  to  enter  that 
market  as  a  serious  competitor  of  other  ores. 

The  somewhat  high  phosphorous  content  of  Wabana 
ores,  which  added  to  the  cost  of  producing  steel,  is  not 
altogether  an  unmixed  evil,  as  it  yields  a  slag  with  a 
high  percentage  of  phosphoric  acid,  for  which  a  large 
market  has  already  been  created  in  Canada  and  in  the 
West  Indies,  where  also  a  large  part  of  the  sulphate  of 
ammonia  manufactured  at  the  Sydney  plant  is  sent  and 
used  in  the  sugar  industry. 


As  to  the  future  of  the  steel  business  in  Nova  Scotia, 
no  one  can  make  accurate  predictions  because  the  neces- 
sary data  is  not  available.  The  outstanding  fact  is 
that  the  steel  companies  are  financially  in  a  stronger 
position  than  ever  before  in  their  history,  and  they 
have  good  reserves  of  quick  assets.  The  plant  is  also 
large  and  more  modern  than  ever  before,  and  the  var- 
iety of  products  manufactured  is  greater,  which  gives 
a  flexibility  to  the  business  that  is  very  desirable. 

The  operating  conditions  of  both  companies,  when 
they  recover  from  the  upsetting  effect  of  war-time, 
are  more  efficient  and  thereby  more  economical  than 
ever  before,  and  it  may  be  that  some  economies  can 
be  effected  to  offset  the  high  cost  of  fuel.  The  Do- 
minion Steel  Company  has  recently  appointed  one  of 
its  officials  to  the  position  of  "Economy  Engineer," 
which  indicates  a  realization  that  some  economies  ar" 
possible,  although  it  must  be  admitted  that  in  the 
utilization  of  by-products  the  Nova  Sf^otian  steel  com- 
panies have  never  been  backward,  even  when  the  cost 
of  fuel  was  not  such  a  spur  as  it  is  likely  to  prove 
to-day. 


As  to  the  labor  supply,  it  is  evident  to  all  who 
observed  the  trend  of  events  in  other  parts  of  Canada 
and  in  the  world  at  large  that  the  steel  workers  of 
Nova  Scotia  played  an  admirable  part  during  the  war. 
With  the  exception  of  some  relatively  minor  troubles 
there  was  no  general  stoppage  of  work  in  either  the 
steel  or  coal  industries  during  the  war  period,  and 
all  parties  seemed  to  realize  how  much  depended  upon 
their  exertions.  The  train-loads  of  material  that  left 
Sydney  and  New  Glasgow  were  so  visibly  munitions 
of  war  that  the  workers  felt  themselves  one  with  the 
soldiers  in  the  trenches.  The  large  convoys  of  "daz- 
zle-painted" ships  that  weekly  gathered  in  Sydney 
Harbor,  and  the  presence  of  sailors  of  every  allied 
nationality,  the  glimpses  of  the  naval  patrol  that  were 
to  be  caught  from  the  cliffs  and  shores  near  the  coal 
mines,  together  with  the  presence  on  the  firing  line  or 
on  their  way  there  of  thousands  of  miners  and  steel 
workers,  were  the  accompaniments  of  a  spirit  of  com- 
promise and  steady  work  that  will  ever  remain  a  re- 
freshing memory  of  the  same  patriotism  of  the  Nova 
Scotia  miners  and  steel  workers. 

Some  wild,  uneconomic  and  revolutionary  senti 
ments  are  reported  in  the  newspapers  as  coming  from 
Nova  Scotian  industrial  centres  ,iust  now,  and  there 
is  much  talk  of  unreasonable  reduction  of  the  hours 
of  labor.  Herein  lies  probably  the  greatest  eeonomi.' 
danger  of  the  i)resent  time.  Rates  of  wages  are  rela 
tive,  and  in  these  days  of  depreciated  currency  we  can 
hardly  tell  whether  a  given  labor  rate  or  salary  is 


high  or  low,  because  we  do  not  really  know  what  the 
value  of  money  is  or  in  what  it  consists  to-day.  But 
iKJurs  of  labor,  other  things  being  equal,  are  the  meas- 
ure of  production,  and  while  some  increase  of  the  rate 
of  production  is  possible  within  reasonable  hours  of 
labor  when  compared  with  unreasonable  and  fatigu- 
ing hours  of  labor,  no  intensity  of  production  will  en- 
able the  steel  industry  of  Nova  Scotia  to  live  if  the 
miners  for  example  were  to  reach  what  is  stated  to 
be  their  goal,  namely,  six  hours  per  day  for  five  day.s 
a  week.  Under  these  circumstances  the  miner  would 
soon  learn  that  no  employment  at  all  was  coming  his 
way. 

From  the  past  record  of  Nova  Scotian  workmen  one 
can  trust  in  their  sanity  and  their  sense  of  economic 
possibilities,  but  it  may  well  be  that  some  of  these 
economic  experiments  will  have  to  be  tried  out  before 
the  realization  of  their  unworkability  in  Nova  Scotia 
will  be  admitted. 


CONTINUED  DECLINE  IN  NOVA  SCOTLA.  COAL 
PRODUCTION. 

Indications  are  that  the  coal  production  in  Nova 
Scotia  will  this  year  not  reach  five  million  tons. 

The  trend  of  coal  production  in  Nova  Scotia  may  be 
discerned  from  the  following  table  of  annual  produc- 
tion : 

Gross  Tons. 


1913    7,263,485 

1914    6,650,031 

1915    6,709,951 

1916   6,171,424 

1917    5.649,188 

1918  (about)   5.220,000 

1919  (estimated)   4,850.000 


If  the  estimated  production  of  4.850.000  tons  in  1919 
is  not  exceeded — and  there  is  not  much  reason  to  be- 
lieve that  it  will  be — it  will  be  necessary  to  go  back 
to  1902  to  find  so  small  a  production.  The  loss  in  roy- 
alty revenues  to  the  Province  of  Nova  Scotia  between 
the  possible  output  of  the  collieries  on  the  basis  of  1913, 
and  present  annual  production,  exceeds  $300,000  per 
year. 

The  Dominion  Coal  Company's  Cape  Breton  collier- 
ies show  the  heaviest  decline  during  the  first  half  of 
1919  as  compared  with  the  first  half  of  1918.  This 
is  chiefly  due  to  the  refusal  of  the  British  Admiralty 
to  release  the  chartered  vessels  of  the  Dominion  Coal 
Company  which  were  requisitioned  during  the  war. 
Until  these  vessels  are  returned  the  St.  Lawrence  ports 
are  closed  to  Cape  Breton  coal,  which  before  the  war, 
and  for  the  years  1914  and  1915  approached  two  mil- 
lion tons  annually. 


DR.  RUTTAN  TO  VISIT  LONDON. 

Dr.  R.  F.  Ruttan,  of  the  Department  of  Chemistry, 
McGill  University,  left  Montreal  June  28th  for  Eng- 
land and  Brussels.  He  is  going  as  representative  of 
the  chemists  of  Canada  to  the  Inter-Allied  Federation 
of  Chemists,  which  meets  in  London,  and  will  also 
represent  Canada  in  the  International  Research  Coun- 
cil which  meets  in  Brussels,  July  18  to  28.  Dr. 
Ruttan  expects  to  be  home  about  the  last  week  in 
August. 
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ALGOMA  STEEL  COMPANY  TO  MAKE 
STRUCTURAL  STEEL. 

Further  extensions  in  the  Canadian  ^tecl  industry 
are  announced  in  a  decision  just  made  by  tlie  Lake 
Superior  Corporation  to  begin  work  immediately  on  an 
extension  of  the  rail  mill  of  the  Algoma  Steel  Com- 
pany's plant,  at  Sault  Ste.  Marie.  The  purpose  of  the 
extension  is  to  make  possible  the  production  of  struc- 
tural steel  np  to  2.3  inches.  Work  will  be  begun  at  once, 
and  extension  will  cost  several  hundred  tliousand  dol- 
lars. It  is  expected  to  be  completed  by  November.  It 
was  stated  today  that  this  is  but  the  first  step  in  a  con- 
siderable development  of  the  plant  with  a  view  to  fur- 
ther caring  for  the  Canadian  market  for  this  form  of 
steel  product,  and  that  the  ultimate  scheme  will  be  on  a 
large  scale. 

The  present  extension  is  not  made  with  any  under- 
standing with  the  Dominion  Goveimment,  but  is  said  to 
be  based  on  the  expectations  of  the  market  for  Cana- 
dian produced  steel,  which  is  expected  to  extend  on 
a  large  scale. 

The  rail  mill  of  tlic  Algoma  Steel  Company  is  now 
running  at  about  46  per  cent  capacity,  and  the  other 
portions  of  the  steel  plant  are  going  at  about  full 
capacity. 


NOVA  SCOTIA  STEEL  &  COAL  COMPANY  AND 
ITS  SUBSIDIARIES. 

Meetings  of  the  directorate  of  the  Nova  Scotia  Steel 
&  Coal  Company  and  its  subsidiaries  were  held  in 
Montreal  on  the  17th  June,  when  the  regular  dividends 
on  the  preferred  and  common  stock  were  declared  for 
the  quarter  ending  30th  June. 

The  Board  authorized  the  directors  of  the  Eastern 
Car  Company,  a  subsidiary,  to  pay  on  July  15th  next 
a  year's  dividend  at  the  rate  of  six  per  cent  for  the 
year  ending  .31st  December,  1918,  thus  wiping  out  all 
arrears  on  the  preferred  .stock  of  the  Eastern  Car  Com- 
pany. 

The  management  reported  the  successful  completion 
of  the  work  connected  with  the  new  submarine  slopes 
at  "Wabana  and  made  reference  to  the  new  mechanical 
loaders  now  being  used  underground  w^hich  are  be- 
ing found  of  great  utility  in  increasing  output  and  de- 
creasing the  cost  of  loading  the  ore  underground. 

Two  steel  ships  are  being  built  at  Trenton  to  the  or- 
der of  the  Canadian  Department  of  Marine,  one  of 
which  it  is  expected  to  launch  in  August  and  deliver  in 
September.  It  is  expected  to  complete  the  second  vessel 
before  the  close  of  navigation. 

In  regard  to  the  Ea.stern  Car  Company  it  was  report- 
ed that  the  recent  order  for  550  general  service  cars  had 
been  completed,  and  that  another  order  for  500  all-steel 
flat-cars  wa.s  making  good  progress.  It  was  stated  that 
all  indebtedness  to  the  parent  company  was  liquidated, 
and  that  the  a.ssets  of  the  Car  Company  had  been  large- 
ly added  to  during  the  current  year. 

Some  improvement  was  reported  in  connection  with 
the  output  and  production  costs  at  the  collieries. 


NEW  PLANT  FOR  TORONTO. 

Tlie  John  Wood  .Manufa<-turiiig  CoiMpany  of  Con- 
.shohfM'ken,  Pennsylvania,  have  ])urehascd  tlie  modern 
plant  of  the  Ilolden-Morgan  Thread  Miller  Company 
on  Coxwcll  Avenue.  Toronto,   comprising  3%  acres, 


with  two  large  mill  buildings  and  several  smaller  ones, 
and  will  engage  in  the  manufacture  of  welded  range 
boilers,  storage  tanks,  gasoline  tanks  and  similar  goods. 
It  is  their  intention  to  begin  work  as  speedily  as  pos- 
sible, and  they  expect  to  be  in  production  early  in 
September.  This  concern  is  one  of  the  oldest  manufac- 
turing companies  of  Pennsylvania.  Their  line  of 
"Electric  Weld"  products  are  well  known  throughout 
the  United  States  and  Canada. 


Profit-Sharing  Plan. — The  Dominion  Sheet  Metal 
Corporation,  one  of  Hamilton's  largest  industries,  has 
inaugurated  a  profit-sharing  scheme  for  employees. 
Eight  per  cent  preferred  stock  will  be  offered  to  the 
employees,  the  number  of  shares  to  be  based  upon  earn- 
ings. The  offer  will  be  made  at  par,  although  the  stock 
has  been  selling  at  from  110  to  112  in  a  limited  way. 
The  employees  are  to  pay  for  the  stock  at  the  rate  of 
2  per  cent  per  month.  They  will  be  credited  with  the 
8  per  cent  dividend  at  the  rate  of  2  per  cent  each  quar- 
ter, and  no  charge  will  be  made  for  interest  or  unpaid 
balances.  The  arrangement  means  14  per  cent  annual 
credit  and  no  interest  charge.  All  employees  are  also 
to  have  one  week  vacation,  for  which  they  will  be  paid. 


Wetland  "Telegraph" : — The  worst  industrial  blow 
Welland  has  ever  received  was  in  the  decision  of  the 
directors  of  the  Canadian  Steel  Foundries  last  week  to 
dismantle  the  Welland  plan  and  ship  the  machinery  to 
Montreal.  The  work  began  on  Monday  and  by  the  end 
of  the  week  much  of  the  equipm.ent  was  on  the  way  to 
Montreal,  and  the  balance  of  it  was  loaded  or  being 
loaded  on  cars.  A  year  ago  this  firm  was  employing 
about  eight  hundred  hands. 

It  is  stated  that  the  land  and  buildings  will  be  offered 
for  sale  at  once.  Prospects  of  sale,  however,  are  very  re- 
mote. The  plant  was  built  for  a  specific  purpose,  and 
unless  for  an  industry  of  closely  allied  nature  it  would 
not  be  likely  to  prove  suitable.  The  industry  began  a 
dozen  years  ago  as  the  Ontario  Iron  &  Steel  Company, 
financed  principally  by  Albany  interests.  It  was 
agreed  at  the  beginning  that  .$200,000  would  be  spent 
in  plant  and  that  100  hands  would  be  employed.  It  had 
some  years  of  hard  sledding  and  frequent  changes  of 
nianagement  before  being  taken  over  by  the  Canada 
Car  and  Foundry  Company,  the  present  owners.  The 
company  spent  thousands  of  dollars  in  new  equipment. 
They  specialized  on  railway  w^ork,  and  their  product 
annually  was  in  excess  of  five  million  dollars.  The  com- 
pany operate  many  plants — at  Fort  William,  Amherst, 
N.S. ;  Longue  Pointe,  and  Point  St.  Charles.  It  is  be- 
lieved that  the  closing  of  the  Welland  plant  marks  the 
first  step  in  the  consolidation  of  all  the  plants  in  Que- 
bec. 


The  Dominion  Steel  Corporation's  ore-freighting 
steamer  "Maskinonge"  was  recently  damaged  by  strik- 
ing an  iceberg  between  Sydney  and  Wabana.  She  will 
be  out  of  the  service  until  repairs  are  effected. 


Nova  Scotian  newspapers  report  that  the  United 
Mijie  Workers  at  the  Cape  Breton  collieries  are  to  meet 
on  July  2n(l  and  that  ]iroposals  will  be  ]-iut  forward  for 
a  general  >trikc  In  in'otest  against  I  he  art  ion  of  the  Do- 
iniiiion  ( lovernnu-nt  in  arresting  the  Winnipeg  strike 
leaders,  and  for  a  five-day  week  at  the  collieries.  So 
far  as  the  five  day  week  is  concerned,  there  is  likely 
to  be  little  difficulty  in  connection  with  this  proposal, 
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as  the  collieries  are  having  a  considerable  number  of 
idle  days  enforced  by  the  lack  of  outlet  for  the  coal  pro- 
duced occasioned  by  the  holding  of  the  Dominion  Com- 
pany's steamers  under  requisition  by  the  British  Ad- 
miralty. The  mine  workers  may  be  very  pjlad  to  ^et 
five  days  work  per  week  during  the  coming  months. 
Proposals  for  a  five  day  week  come  chiefly  from  the 
contract  workers,  who  can  by  extra  effort  increase  their 
wages,  but  men  paid  by  the  day,  particularly  the  lower- 
paid  men  with  large  families,  will  experience  hardship 
should  such  a  regulation  be  enforced.  Behind  the  pro- 
posal is  the  old  heresy  that  limitation  of  production  will 
improve  trade  conditions.  And  all  the  time  the  Ameri- 
can producers  are  busy  cultivating  the  Montreal  mar- 
ket. 


Notice  has  been  given  in  the  Supreme  Court  of  Nova 
Scotia  of  intention  to  foreclose  the  mortgage  on  the  rail- 
way property  of  the  Inverness  Coal  &  Rai  Iway  Com- 
panq  which  runs  between  Inverness  and  Port  Hawkes- 
bury  for  a  distance  of  65  miles  in  Inverness  Co.,  Cape 
Breton  Island.  The  Inverness  Coal  &  Railway  Company 
--which  is  a  MacKenzie-Mann  property — has  for  some 
time  been  in  the  hands  of  a  Receiver,  and  the  Inver- 
ness Colliery  is  the  sole  remaining  operating  coal  pro- 
perty of  any  importance  in  Inverness  County.  On  the 
suggestion  of  the  Chief  Justice,  action  on  the  motion 
was  deferred  until  the  matter  could  be  brought  to  the 
attention  of  the  Commissioner  of  Works  and  Mines  of 
Nova  Scotia  and  of  the  Minister  of  Railways. 

The  Inverness  Colliery,  which  depends  upon  the  Rail- 
way for  the  carriage  of  coal  to  a  shipping  port,  is  en- 
tirely a  submarine  mine,  the  face  workings  being  about 
7,000  feet  from  shore.  The  Inverness  coal  is  a  favorite 
house  coal,  and  has  been  largely  used  for  many  years 
for  this  purpose  and  for  steam-raising  in  Nova  Scotia 
and  Prince  Edward  Island. 


Milton  L.  Hersey,  Henry  H.  Vaughan,  Walter  A. 
Jannsen  and  others  have  taken  out  letters  of  incorpora- 
tion as  the  General  Combustion  Co.  of  Canada,  with 
htaclonarters  at  Montreal,  with  nominal  capital  of 
tf>100,000,  with  the  intention  of  manufacturing  electric 
furnaces  and  electric  heating  devices,  etc. 


Hamilton  Lindsay,  Alexander  Winton,  George  Hayes 
BroAvn  and  others  of  Cleveland,  Ohio,  have  incorpor- 
ated the  Niagara  Wire  Weaving  Company  with  place 
of  business  at  Niagara  Falls,  and  a  capital  of  $220,000, 
for  the  purpose  of  manufacturing  wire  cloth. 


Letters  of  incorporation  have  been  issued  to  Charles 
Lawrence  Dunbar,  Leo  William  Goetz  and  others  to 
acquire  the  business  of  oxyactylene  welders  and  ma- 
chinists formerly  carried  on  in  Guelph  by  R.  B.  Lang 
and  John  Skidmore,  and  to  do  business  under  .the  style 
of  the  Lang  Manufacturing  Company,  Avith  capital 
stock  of  $40,000. 


The  Ancrlo-American  Wire  Rope  Company,  Mont- 
real, has  been  incorporated  with  a  capital  stock  of 
$200,000  by  Alexander  Chase-Casgrain,  Errol  Me- 
Dougall,  Leslie  G.  Bell  and  others  to  mainifaeturo 
wire  and  wire  produces.  Supplementary  letters-pat- 
ent have  been  issued  authorizing  the  change  of  title 
to  the  "Anglo-Canadian  Wire  Rope  Company,  Ltd." 


INDUSTRIAL    CONGRESS,    CALGARY,  AUGUST 
ll-ieth,  1919. 
Eastern  Manufacturers  Urged  to  Attend. 

Western  Canada  is  to  have  a  great  industrial  con- 
gress dates  August  11-16,  to  which  manufacturers  and 
industrial  leaders  of  the  continent  as  well  as  those 
of  the  United  Kingdom  are  being  invited. 

The  purpose  of  the  congress  is  educational  to  a  large 
extent  along  industrial  lines,  though  one  of  the  avowed 
intentions  is  to  promote  and  increase  the  friendly 
relationships  between  the  United  States  and  Canada 
and  to  create  a  greater  unity  as  between  Eastern  and 
Western  Canada. 

Subjects  up  for  discussion  are :  Western  Markets, 
Western  Industry,  Pacific  Trade  and  Transportation 
Routes,  Oriental  Commerce,  the  future  alignment  as 
between  East  and  West  in  so  far  as  manufacturing  is 
concerned,  and  the  great  question  of  building  up  the 
Pacific  regions  and  the  adjacent  inland  territory. 

The  congress  is  assuming  international  importance 
and  thousands  of  American  manufacturers  as  well  as 
tho.se  of  the  Eastern  part  of  Canada  as  well  as  Eng- 
land will  be  on  hand.  The  discussions  are  to  be  made 
by  men  foremost  in  industry  and  science  as  applied 
to  industry  on  this  continent.  Among  those  who  will 
speak  are  Sir  Robert  Borden,  Prime  Minister  of  Can- 
ada, Henry  Ford,  Harold  McCormick,  head  o  fthe  In- 
ternational Harvester  Co.,  E.  W.  Beatty.  president  of 
the  Canadian  Pacific  Railway,  Robert  Dollar,  head  of 
the  Dollar  Steamship  lines  and  many  others. 

All  interested  in  industrial  development  in  the  West 
or  in  Western  markets  are  invited  to  attend.  The 
movement  is  accompanied  by  a  propaganda  to  the 
effect  that  eastern  factories  which  sell  to  Western 
markets  in  bulk  should  build  branches  in  the  West. 

The  congress  dates  are  August  13  and  14  at  Cal- 
gary, Alberta,  though  a  trip  through  the  territory  and 
including  other  western  Canadian  cities  will  commerce 
at  Medicine  Hat,  Alberta,  August  11,  and  conclude  at 
Edmonton,  the  capital  city,  where  the  Premier  and 
Government  Members  will  entertain  the  guests.  A 
side  trip  will  be  made  to  Canadian  Rocky  Mountain 
resorts. 

Congress  headquarters  have  been  opened  at  the 
Palliser  Hotel,  Calgarj-,  Canada,  where  a  staff  is  em- 
ployed to  give  further  information. 


DEATH  OF  JOHN  McDOUGALD,  COMMISSIONER 
OF  CUSTOMS. 

In  the  death  of  John  .Mi-l)ougald,  Canada  loses  a 
public  servant  of  an  unusual  type.  His  services  to  the 
iron  and  steel  industry  of  Canada  were  great,  and  he 
had  a  first-hand  knowledge  of  the  industrA-  gained 
from  his  close  connection  with  Pietou  County.  Nova 
Scotia,  where  he  was  born  and  first  entered  public  life, 
and  Avhere  he  witnessed  the  genesis  from  very  small 
beginnings  of  the  Nova  Scotia  Steel  Company. 

John  IMcDougald  was  not  only  Commissioner  of 
Customs  for  23  years  past,  but  was  a  potent  force  in 
the  framing  of  tariffs.  His  advice  and  exact  knowl- 
edge of  the  technicalities  of  tariffs  and  their  effect 
on  the  business  of  the  country  will  be  missed  at  this 
time. 


BY-PRODUCT  OVENS  IN  BRITISH  COLUMBIA. 

,The  Consolidated  Mining  &  Smelting  Company  has 
erected  by-product  coke-ovens  at  Anyox,  B.C.  The 
plant  provides  for  the  recovery  of  benzol  and  toluol. 
Arrangements  have  been  made  for  treatment  of  the 
tnr  in  Vancouver. 
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British  Iron  Ore  Resources 

By  PROF.  II.  LOUIS. 


One  of  the  most  marked  effects  of  the  war  has  been 
the  stimulus  that  it  has  given  to  the  development  of  the 
mineral  resources  of  the  British  Empire,  and  particu- 
larly of  those  of  Oroat  Britain.  For  many  reasons  the 
mon-  active  exploitation  of  our  home  iron  ores  has  been 
one  of  the  most  ])rominent  features  of  this  movement. 
Up  to  the  invention  of  the  Bessemer  process  the  iron  in- 
dustry of  this  country  depended  practically  exclusively 
upon  domestic  ores,  the  bulk  of  the  ores  smelted  being 
the  claybands  and  blackbands  of  the  Coal  Measui'es; 
in  addition  to  these  the  red  haematites  of  the  Mountain 
Limestone  of  the  West  Coast  and  some  of  the  Jurassic 
ironstones  were  also  worked,  but  i;p  to  about  1870  the 
iron-ore  deposits  of  the  Palaeozoic  rocks  formed  the 
mainstay  of  our  British  iron  indu.stry.  When  the  Bes- 
semer process  introduced  mild  steel  as  an  important 
factor  in  the  industry,  the  relativelj^  small  production 
of  West  Coast  haematite  no  longer  sufficed  for  our 
needs,  and  as  many  of  our  centres  of  iron  smelting  are 
situated  within  easy  access  of  the  coast,  Bessemer  ores 
were  naturally  looked  for  abroad,  and  an  energetic  im- 
portation of  foreign  ores  ensued.  Bilbao  ore  was  first 
imported  about  1870,  and  by  1878,  after  the  Carlist 
War,  this  importation  had  reached  850,000  tons ;  in 
1913  the  importation  from  Spain,  to  which  Almeria  and 
other  ])arts  of  Spain  contributed  as  well  as  Bilbao,  was 
4,500,000  tons,  while  our  total  imports  from  abroad,  by 
far  the  greater  part  of  which  was  Bessemer  ore,  am- 
ounted to  about  7,500,000  tons.  The  domestic  ore  pro- 
duction was  16.000.000  tons,  of  which  about  12,000,000 
tons  came  from  the  Jurassic  ironstones.  The  growth  in 
the  output  of  these  la.st-named  ores  was  due  in  large 
measure  to  the  increasing  adoption  of  the  basic  process 
of  steel-making.  When  the  war  rendered  the  importa- 
tion of  foreign  ores  difficult  and  expensive,  our  iron 
and  steel  industry  had  to  rely  more  and  more  upon 
basic  steel  prothiced  from  the  latter  class  of  ore. 
This  development  has  been  favored  by  the  grudging  re- 
cognition that  for  most  purposes  basic  steel  properly 
made  is  as  good  as  acid,  and,  furthermore,  by  the  aban- 
donment by  the  Board  of  Agriculture  of  the  so-called 
citric  acid  test  for  basic  slag  in  favor  of  its  valuation  by 
the  total  phosphoric  acid  present;  this  means  that, 
whereas,  under  the  former  'made  in  Germany'  test 
thousands  of  tons  of  Briti.sh  basic  slag  had  to  be  dump- 
ed out  at  .sea  as  unsalable,  such  slag  can  now  be  utilized 
and  its  pliosphoric  acid  centents  rendered  available  for 
the  British  agriculturi.st.  At  the  same  time,  the  British 
.steel  trade  now  has  a  market  ojjcned  up  for  what  was 
before  a  waste  product. 

One  of  the  signs  of  the  increasing  interest  taken  in 
domestic  ores  is  the  attention  that  is  being  devoted  to 
the  study  of  our  iron-ore  resources.  Apart  from  some 
earlier  descriptions  of  British  iron  ores,  which  have  to- 
day at  most  oidy  an  iiistorical  interest,  the  first  attempt 
at  a  real  estimate  of  our  iron-ore  resources  was  that 
piihiished  i)y  the  pres(>nt  writer  in  the  important  treatise 
i.ssuod  by  the  Eleventh  International  Geological  Con- 
pn^s  at  Stockliolm  in  1!»1().  This  showed  for  the  first 
time  the  magnitude  of  Britain's  iron  ore  reserves,  and 
attrai'ted  !iiiieh  attention  on  the  Continent ;-  it  would 
be  interesting  to  speculate  how  far  it  may  have  con- 
tributed toward  fb  rmany's  intention  to  bring  aliout  the 
war,  one  of  tlw  main  motives  of  which  w;is  ricnnany's 


desire  to  obtain  possession  of  the  French  iron-ore  fields 
and  thus  to  outstrip  all  competition  by  commanding  far 
the  largest  iron-ore  supplies  of  Europe.  The  principal 
value  of  the  above-named  estimate  today  lies  in  the  fact 
that  it  has  formed  the  basis  of  newer  and  more  accur- 
ate estimates.  Since  the  beginning  of  the  war  three  im- 
portant contributions  to  our  knowledge  of  our  own 
iron-ore  resources  have  appeared,  each  under  the  aus- 
pices of  a  government  department — it  need  scarcely  be 
added,  having  regard  to  our  characteristic  British  me- 
thods, a  different  department  in  each  case,  working  in- 
dependently of  the  others.  Nothing  could  be  more  elo- 
quent of  the  need  for  a  central  administration,  co-ordin- 
ating such  efforts  and  avoiding  useless  duplication  of 
work.  The  first  was  the  now  well-known  report  on  the 
resources  and  production  of  iron  ores,  etc.,  by  Mr.  G.  C. 
Lloyd,  issued  by  the  Department  of  Scientific  and  In- 
dustrial Research,  which  appeared  in  May,  1917,  a  sec- 
ond revised  and  enlarged  edition  being  issued  toward 
the  end  of  the  same  year. 

In  the  spring  of  this  year  an  important  paper  was 
read  by  Dr.  F.  H.  Hatch  before  the  Iron  and  Steel  In- 
stitute by  permission  of  the  Controller  of  Iron  and 
Steel  Production,  Ministry  of  Munitions,  the  data 
for  this  having  been  collected  by  Dr.  Hatch  working 
for  that  Ministry.  It  deals  with  the  Jurassic  ironstones 
of  the  United  Kingdom,  and,  as  has  already  been 
shown,  these  constitute  by  far  the  most  important  of 
the  British  iron  resources  from  the  economic  point  of 
view.  The  deposits  dealt  with  comprise  the  Northamp- 
tonshire, Cleveland,  Leicestershire,  Oxfordshire,  Lin- 
colnshire, and  Raasay  ironstones,  and  full  descriptions 
are  given  of  their  geology,  mode  of  occurrence,  and 
chemical  composition,  the  numerous  tables  of  analyses 
being  particularly  valuable.  Finally,  Dr.  A.  Strahan, 
Director  of  the  Geological  Survey,  has  recently  issued 
his  annual  report,  in  which  he  presents  very  interesting 
estimates  of  the  quantity  of  iron  ore  that  may  fairly  be 
a.ssumed  to  exist  in  the  various  deposits.  This  is  a  sum- 
mary of  an  extensive  series  of  investigations  upon  Brit- 
ish iron-ore  deposits  which  the  Geological  Survey  has 
been  recently  conducting,  the  detailed  reports  upon 
which  are  being  awaited  with  much  interest.  It  con- 
stitutes a  portion  of  the  very  valuable  Special  Reports 
on  the  Mineral  Resources  of  Great  Britain  the  first  vol- 
ume of  which  was  issued  in  November,  1915;  in  the  in- 
troduction to  this  volume  Dr.  Strahan  has  set  out  clear- 
ly the  object  of  these  resports  and  their  econcniiic  signi- 
ficance. 

The  present  report  summarizes  as  follov/s  the  iron- 
ore  resources  of  Great  Britain  under  two  heads:  (a)  re- 
serves more  or  less  developed,  and  (b)  p7-obable  ad'^i- 
tioiud  reserves.    The  figures  are : 

(a)  (b) 
Tons.  Tons. 

Haematites,  etc   42, .500,000  75,000.000 

^Fesozoic  ores   1.775,052,160  2,104,886,000 

Clay-ironstones  and  blaek- 

"bands   1,065,637,000  6,248,475.600 

Dr.  Strahan  says  that  the  estimates  are  'framed  in  a 
cautious  spirit,'  and  this  statement  may  readily  be  ac- 
ce])ted.  Indeed,  as  regards  the  last  class,  the  figures 
are  palpably  under-estimated:  thus  the  probable  addi- 
tioiKiI  re^Tves  are  given  as  about  6,250,000,000  tons, 
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of  vvliicli  Four  fifths  i\ro  credited  to  South  Wales  and 
Momiioiithsliire,  tlie  coalfield  whicli  Dr.  Stra)ian  prob- 
ably knows  ])est.  There  is  no  reason  to  .suj)|)ose  that  the 
other  British  coal  fields  fall  so  far  short  jf  South 
Wales  in  iron  contents  as  collectively  to  contribute  only 
one-fifth  of  the  whole,  and  in  some  cases  the  fijrures 
are  clearly  wronp.  For  instance,  for  the  whole  of  the 
•jreat  northern  coalfield  he  cfives  only  l,r)()(),()()()  tons,  ap- 
|)arent]y  takinjr  the  Hedesdale  area  alone,  wliile  Dur- 
ham is  not  even  mentioned.  Yet  such  ironstones  were 
worked  extcnsivly  at  Shotley  Bridge  and  other  places 
in  the  Derwent  Valley,  as  well  as  at  Waldridge  Fell, 
Urpeth,  Birtley,  IIow  Law,  and  other  points  in  the 
county  of  Durham,  while  in  Northumberland  they  wei-e 
w^orked  at  Wylam  aiul  licminfjton  in  the  extreme  south 
of  the  county,  and  at  places  so  far  a])art  as  Haltwhistle, 
Ilareshaw,  Redesdale,  and  Brinkburn.  There  is  no 
evidence  whatever  that  the  ironstone  was  worked  out  at 
any  of  these  places,  but  quite  the  contrary,  and  there 
is  at  least  a  probability  that  it  underlies  the  entire  coal- 
field, though  whether  it  will  ever  prove  to  be  workal)le 
is  another  question  ;  Dr.  Strahan,  however,  points  out 
that  lie  is  'concerned  only  with  the  ((uantities  that  ex- 
ist,' (luite  apart  from  their  workability.  It  must,  in- 
deed, be  admitted  that  this  part  of  the  quesion  is  one  of 
scientific  rather  than  of  economic  interest,  and  in  any 
case  the  full  rei)orts  are  not  yet  available,  though  it  is 
to  be  hoi)ed  that  they  soon  will  be.  All  contributions 
to  our  knowledge  of  our  own  mineral  resources  are  of 
the  greatest  value  to  the  nation  at  the  present  time. 


PIG  IRON  AND  SPIEGELEISEN  FROM  SCRAP 
STEEL. 

Frank  H.  Crockard  (Mr.  Crockard  was  formerly 
President  of  the  Nova  Scotia  Steel  &  Coal  Co.,  and 
is  now  in  charge  of  the  Woodward  Iron  Co.,  of  Ala- 
bama), of  Birmingham,  Ala.,  has  been  granted  a  patent 
(U.  S.  1,274,245)  covered  a  method  of  making  pig  iron 
from  scrap  steel. 

In  certain  territories  in  the  United  States  it  is  im- 
possible to  make  what  is  known  as  Bessemer  pig  iron 
on  account  of  the  high  content  of  metalloids,  such  as 
phosphorus,  carried  in  the  ores  from  which  the  pig 
iron  is  made.  The  patentee's  invention  contemplates 
the  use  of  all  steel  scrap  of  a  suitable  character  to 
produce  a  Bessemer  grade  of  pig  iron,  without  the 
addition  of  any  ore  to  the  charge.  The  blast  furnace 
is  charged  entirely  with  steel  scrap,  with  the  requisite 
percentage  of  a  flux,  and  with  coke  for  the  purpose 
of  melting  the  scrap  and  furnishing  the  carbon  for 
reearburizing  the  molten  product  in  the  furnace.  The 
smelting  is  then  carried  on  as  usual.  By  this  process 
a  gi-ade  of  pig  iron  is  produced  which  cannot  be  ob- 
tained directly  from  the  use  of  ores  carrying  phos 
phorus  in  excess  of  the  Bessemer  limits. 

:.  he  iron  so  produced  can  be  used  for  many  purposes 
for  which  high  phosphorus  irons  are  not  suitable,  such 
as  the  nuuiufacture  of  ingot  molds  for  steel  works  and 
as  reearburizing  materials  used  in  the  manufacture  of 
high  carbon  steels. 

This  same  process,  it  is  suggested,  can  also  be  used 
to  advantage  in  producing  spiegeleisen.  By  introduc- 
ing into  the  charge  of  the  furnace  a  small  proportion  of 
manganese  ore  with  the  scrap,  flux  and  coke,  a  regu- 
lar grade  of  spiegeleisen  can  be  produced,  which  it  is 
impossible  now  to  do  from  ores  carrying  phosphorus  in 
excess  of  the  Bessemer  limits. — From  "Iron  Age." 


ELECTRICAL  ENGINEERS  TO  FORM  CAN- 
ADIAN INSTITUTE. 

There  is  more  than  usual  interest  attaching,  at  the 
moment,  to  the  question  of  whether  the  electrical  en- 
gineers in  Canada  shall  form  themselves  into  a  Cana- 
dian Institute  of  Electrical  t^ngineers  or  whether  they 
shall  merge  their  identity  in  the  organization  which, 
until  recently,  has  been  known  as  the  Canadian  So- 
ciety of  Civil  Engineers  and  is  now  called  the  Engin- 
eering Institute  of  Canada.  The  new  name  would 
indicate  the  intention  that  all  branches  of  engineer- 
ing should  be  included  in  one  large  and  more  compre- 
hensive organization,  but  beyond  the  change  in  name 
there  is  little  evidence  that  the  personnel  of  the  Engin- 
eering Institute  of  Canada  is  different  from  that  of 
the  Canadian  Society  of  Civil  Engineers.  This  view 
is  borne  out  by  the  fact  that  neither  the  Society  of 
Mechanical  Engineers,  the  Society  for  Chemical  In- 
dustry, the  Canadian  Mining  Institute,  Canadian 
branches  of  the  American  Institute  of  Electrical  En- 
gineers nor  the  Municipal  Association  .of  Electrical 
Engineers  have  looked  upon  the  proposition  of  be- 
coming part  of  the  Engineering  Institute  of  Canada 
with  favor. 

So  far  as  electrical  engineers  are  concerned,  it  is 
vipparently  the  practically  unanimous  opinion  that 
their  first  interest,  and  duty,  lies  in  doing  all  in  their 
power  to  develop  the  industry  of  which  they  form  a 
part.  It  is  true  that  there  are  certain  things  in  com- 
mon between  electrical  engineers  and  others  engineers, 
but  the  relationship  is  not  nearly  so  close  as  that  be- 
tween electrical  engineers  and  electrical  manufactur- 
ers, jobbers,  central  station  men,  contractors  and 
dealers.  The  development  of  electrical  engineering  as 
a  profession  is  tied  up  hand  and  foot  with  the  de- 
velopment of  these  other  sections.  No  one  element 
in  the  indu.stry  can  prosper,  or  even  exist,  without 
the  others.  All  these  elements  are  members  of  the 
same  family — a  young  one,  truly,  bu*  growing  very 
rapidly — to  which  every  member  must  contribute  his 
quota. 

What  we  electrical  men  need — and  we  need  it  very 
badly — is  some  scheme  of  organization  which  will 
bring  our  various  elements  into  close  working  rela- 
tionship. We  are  as  yet,  so  to  speak,  merely  held 
together  by  sentimental  ties  of  common  interest.  Cold 
business  demands,  however,  that  the  electrical  indus- 
try, as  a  whole,  should  be  organized  under  one  gen- 
eral head — it  may  be  an  individual  or  a  group  of  in- 
dividuals— Avhich  shall  look  upon  the  whole  industry 
as  a  unit  and  administer  the  various  departments  im- 
partially, having  nothing  in  view  but  the  highest  de- 
velopment of  the  whole — just  as  the  manager  of  any 
private  industrial  concern  co-relates  his  various  de- 
partments to  the  end  that  the  business  over  which  he 
has  been  placed  may  be  increasingly  prosperous.  The 
easiest  way  to  accomplish  this  end  would  seem  to  be 
through  a  common  council,  containing  representa- 
tives from  all  the  sections  of  the  industry.  This,  how- 
ever, presupposes  sonu^  corporate  bmly  to  elect  these 
representatives.  There  is  such  a  body  of  electrical 
manufacturers,  of  jobbers,  of  central  stations  and  of 
contract-dealers.  There  is  none  of  electrical  engin- 
eers. Isn't  the  first  logical  step  the  formation  of  such 
a  body,  whether  you  call  it  the  Cajiadian  Institute  or 
Electrical  Engineers  or  any  other  name? — Electrical 
News,  Toronto. 
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The  Cost  of  Coal  Production  as  Influenced  by  the  Balancing 

of  the  Working  Organization 

By  the  P^dilor. 


Tlie  initial  cost  of  fiu'l  very  trravely  and  intimately 
concerns  manufacturers  and  fabricators  of  iron  and 
steel,  and  at  the  present  time  the  high  costs  of  mining 
coal  are  i)robably  the  chief  deterrent  to  lower  prices  for 
iron  and  steel  products. 

Prominent  among  the  reasons  for  the  increased  ex- 
penditure required  to  produce  coal  is  the  unbalanced 
condition  of  the  working  forces  at  the  collieries,  primar- 
ily due  to  the  requirements  of  military  service. 

At  the  collieries  in  Nova  Scotia  voluntary  enlistment 
acted  in  a  very  discriminating  manner,  because  by  a 
natural  selection  there  was  attracted  to  the  colors  the 
very  pick  of  the  productive  forces  at  the  collieries.  The 
specifications  of  military  fitness,  which  as  is  well  known 
were  more  exacting  in  the  early  months  of  the  war  than 
was  the  ease  later,  encouraged  the  selection  of  young 
men,  physically  vigorous;  and,  by  a  similarly  discrim- 
inating process,  voluntary  enlistment  chose  the  men  of 
mental  and  spiritual  energy.  The  effect  of  all  this  up- 
on the  colliery  organizations  was  extremely  partial,  be- 
cause, in  the  first  instance,  the  nature  of  underground 
employment  tends  to  create  two  fairly  sharply  divided 
classes  of  workers,  in  the  first  of  which  classes,  usually 
known  as  the  "producers"  will  be  found  the  young, 
vigorous  and  more  ambitious  workers  employed  chief- 
ly at  the  "face"  where  the  actual  digging  of  coal  takes 
place.  The  second  class,  namely,  the  so-called  "non- 
producers,"  include  the  shiftmen,  repairers,  haulage  at- 
tendants and  the  surface  w'orkers,  and  these  men  are, 
broadly  si)eaking,  made  up  of  boys  too  young  for  work 
at  the  coal-face,  and  older  men  past  their  prime,  or 
unfitted  by  capacity  or  inclination  for  actual  produc- 
tion of  coal.  Among  the  fir.st-named  class  are  also  to 
be  found  a  large  percentage  of  young  married  men,  be- 
cause the  miner  reaches  his  maximum  earning  capacity 
in  early  manhood,  and  he  usually  marries  early. 

The  effect  of  voluntary  enlistment  was  therefore  to 
greatly  reduce  the  numbers  of  the  producing  class,  and 
to  reduce  very  slightly,  or  not  at  all,  the  non-producing 
cla.sses.  The  financial  result  was  inevitable,  seeing  that 
the  tonnage  of  coal  produced  sharply  declined  without 
any  diminution  of  the  overhead  charges  and  the  cost  of 
taking  the  coal  away  from  the  face.  This  unbalancing 
of  the  working  forces  at  the  collieries  has  been,  and  still 
is  the  main  factor  in  increasing  the  production  costs  of 
coal. 

Apparently  this  phenomenon  is  not  peenlifir  to  Nova 
Scotia,  and,  with  the  close  of  the  war,  some  figures  are 
available  from  Rriti.sh  sources  showing  that  a  similar 
eauso  has  operated  to  raise  the   production   costs  in 


%  Under- 

Year.                                 Tons.  *  ground. 

19113   287,441,869  ..  909,834 

1914   265,643,0.30  —  7  915,381 

1915   253,179,44f)  -12  754,673 

1916   265,348,531  -11  792.911 

1917   248,473,119  —13  811,510 

1918   227,714. .")79  -  21  794,843 


(Jreat  Britain.  The  following  figures,  condensed  from 
some  informative  tables  compiled  by  Mr.  Finlay  A.  Gib- 
son (Secretary  of  the  Monmouthshire  &  South  Wales 
Coal  Owners'  Association)  compare  the  annual  coal 
production  of  the  United  Kingdom  for  1913  and  the 
war  years,  with  the  number  of  workmen  on  the  surface 
and  underground,  and  show  the  percentage  of  increase 
or  decrease  from  the  standard  of  1913 : 

A  study  of  the  table  will  show  that  while  the  produc- 
tion of  coal  in  1918  fell  to  21  per  cent  below  that  of 
1913,  the  number  of  workmen  employed  on  the  sur- 
face was  only  lessened  by  two  per  cent. 

If  it  were  possible  to  still  further  separate  th»  fig- 
ures of  the  underground  workers  into  face-workers  and 
the  remaining  classes,  it  would  undoubtedly  be  appar- 
ent that  the  entire  reduction,  or  nearly  so,  would  be 
found  in  the  number  of  the  workmen  employed  at  the 
coal-face. 

Read  in  conjunction  with  the  foregoing  tables,  Sir 
Auckland  Geddes'  r§gent  announcement  in  the  House 
of  Commons  that  the  production  of  1919,  owing  to  the 
reduction  of  the  working  hours  to  seven  hours  per 
day,  would  not  exceed  214,000,000  tons,  and  that  the 
number  of  workmen  engaged  in  the  industry  is  now 
equal  to  the  average  of  1913,  namely  1,111,000  men,  it 
is  quite  clear  that  the  cost  of  coal  in  Britain  must  be 
rapidly  increasing. 

There  is  no  data  available  on  which  to  institute  com- 
parisons with  the  United  States  in  this  connection,  but, 
as  that  country  was  able  to  learn  from  our  experiences, 
and  was  able  to  organize  for  war  under  a  selective  draft 
system  that  avoided  the  dislocation  of  pivotal  indus- 
tries, it  was  also  able  to  avoid  the  unbalancing  of  the 
colliery  organizations  to  the  same  extent  as  occurred 
throughout  the  British  Empire  as  a  whole.  There  was 
some  little  inconvenience  in  1914  when  British  citizens 
and  citizens  of  other  belligerent  countries  went  home  in 
large  numbers  from  the  United  States  coal  districts, 
but  between  that  date  and  the  entry  of  the  United 
States  into  the  war  the  colliery  forces  had  been  re- 
cruited to  normal  strength. 

During  the  war  period,  the  United  States  took  ad- 
vantage of  its  unparalleled  resources  of  coal,  and  in- 
creased coal  production  in  a  really  marvellous  fashion, 
and  that  it  was  able  to  do  so,  was  largely  due  to  the 
fact  that  the  selective  draft  recognized  the  necessity  to 
retain  coal  ])roducers  at  their  work. 

The  larger  steel  companies  of  Canada  are  all  miners 
of  coal  for 'their  metallurgical  proce.sses,  and  there  is 
jirobably  no  department  of  their  operations  which  is 


Workmen  Employed. 

% 

• 

% 

Surface.  * 

Total. 

% 
* 

218,056 

1,127,890 

—  1 

218,365 

1,133,746 

—17 

198,969    —  9 

953,642 

—15 

—13 

205,152  b 

998,063 

—11 

—11 

209,830    —  4 

1,021,340 

  f 

—13 

214,024    —  2 

1,008,867 

—If 

Denotes  percentage  of  increase  or  decrea.se  compared  witli  1913. 
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more  itnportant  in  its  bearing  on  their  ability  to  com- 
jtctc  ill  the  steel  markets  than  the  question  of  economi- 
cal orjjjiinization  at  the  collieries  for  the  production  of 
coal. 

It  is  perhaps  some  little  consolation  to  know  that  sim- 
ilar factors  of  increase  in  cost  are  operating  in  other 
countries,  or  otherwise  Canada  would  be  placed  at  a 
serious  disadvantage.  The  inclusion  in  the  draft  of  the 
League  of  Nations  of  the  clan.ses  relating  to  labour  and 
the  liouns  of  work  may  yet  serve  to  safeguard  those 
allied  countries  where  the  rate  of  production  is  be- 
ing decreased  and  the  cost  increased  by  the  adoption  of 
greatly  shortened  hours  of  work. 

AN  APPRECIATION  OF  DR.  STANSFIELD. 
From  the  July  "Bulletin"  of  the  Canadian  Mining 
Institute. 

Dr.  Stansfield  is  by  birth  a  Yorkshireman,  and  ob- 
tained his  early  education  at  Ackworth  School  near 
Poiitefract,  and  at  the  Technical  College,  Bradford, 
where  he  formed  a  taste  for  things  electrical  which  has 
remained  with  him  ever  since.  His  university  course 
was  taken  at  the  Royal  College  of  Science,  and  Royal 
School  of  Mines  in  London,  whence  he  graduated  in  the 


Department  of  Metallurgy,  which  wa.s  then  in  charge  of 
the  late  Sir  William  Roberts-Austen.  After  graduation 
in  J8!)l,  he  .spent  seven  years  in  the  laboratories  of  the 
Royal  Mint,  conducting  for  Sir  William  Koberts-Aua- 
tcn,  researches,  the  results  of  which  were  published  by 
the  Alloy  Research  Committee  of  the  Institution  of  Me- 
chanical Engineers.  These  researches  were  pioneer 
work  in  regard  in  the  nature  of  alloys,  and  were  car- 
ried out  with  the  aid  of  the  recording  pyrometer  de- 
vised by  Sir  William  Roberts- Au.sten.  Apart  from  the 
regular  work  of  the  Laboratory.  Dr.  Stansfield  pub- 
lished papers  on  "The  Pyrometric  Examination  of  the 
Alloys  of  Copper  and  Tin,"  "Some  Improvements  in 
the  Roberts- Austen  Recording  Pyrometer,"  and  "The 
Solution  Theory  of  Carburized  Iron."  In  1898  he  ob- 
tained the  degree  of  D.Sc  of  London  University,  and 
took  charge  of  the  Metallurgical  and  Assaying  Labora- 
tories of  the  Royal  School  of  Klines.  In  1901  he  was 
awarded  the  Carnegie  Research  Scholarship  and  subse- 
quently carried  out  a  research  on  "The  Burning  and 
Overheating  of  Steel,"  which  was  published  by  the 
Iron  and  Steel  Institute.  The  same  year  he  was  ap- 
pointed Professor  of  Metallurgy  at  McGill  University, 
which  position  he  hold  at  the  present  time. 

After  coming  to  Canada,  Dr.  Stansfield  gave  up  his 
researches  into  the  theory  of  alloys  and  steel,  and  ap- 
plied himself  to  devising  processes  for  the  improvement 
of  Canadian  metallurgy.  His  work  was  directed  at 
first  to  the  electric  furnace  production  of  steel,  in  which 
research  he  was  associated  with  Mr.  J.  W.  Evans,  of 
Belleville.  He  also  worked  for  a  long  time  on  the  elec- 
tric smelting  of  zinc  ores.  This  work  was  commenced 
in  collaboration  with  Mr.  L.  B.  Renolds.  It  was  con- 
tinued for  some  years  for  the  Department  of  Mines, 
Ottawa,  and  has  subsequently  been  carried  further  as 
a  technical  research  for  the  Weedon  Mining  Company. 
The  electric  smelting  of  the  zinc  ores,  although  most  in- 
teresting and  attractiv,  is  a  research  of  extreme  diffi- 
culty and  even  yet  has  not  attained  to  full  commercial 
success. 

In  1907  Dr.  Stansfield  brought  out  the  first  edition 
of  his  book  "The  Electric  Furnace/'  which  was  pub- 
lished by  The  Catmdian  Engineer.  The  second  editiafi 
was  published  in  1914  by  the  McGraw-Hill  Book  Com- 
pany. In  1914,  shortly  before  the  war.  Dr.  Stansfield 
visited  Germany  and  Sweden,  and  wrote  a  Report  for 
the  Mines  Branch  on  "The  Electrical  Smelting  of  Iron 
Ores  in  Sweden."  During  the  war  he  was  associated 
with  Colonel  Carnegie  and  Dr.  Wilson  on  the  Copper- 
Zinc  Commission,  which  investigated  the  supply  of 
these  metals  for  the  Shell  Committee,  and  assisted  the 
subsequent  developments  which  led  to  the  production 
of  zinc  and  the  refining  of  copper  at  Trail.  Dr.  Stans- 
fild  was  also  able  to  assist  Canadian  metallurgy  by  de- 
vising a  process  for  the  production  of  magnesium, 
•which  is  now  in  operation  at  Shawinigan  Falls. 

Ho  investigated  experimentally  the  Colvocoresses 
process  for  the  production  of  a  copper  nickel-steel  from 
tlie  Sudbury  ores  and  in  1918  he  prepared  an  elaborate 
Report  for  the  British  Columbia  Government  on  the 
"Commercial  Feasibility  of  Smelting  Electrically  the 
Magnetite  ores  of  that  Province." 

Dr.  Stansfield  became  a  member  of  the  Institiite  in 
1901,  and  was  elected  a  Councillor  in  1918.  He  also  act- 
ed last  year  as  Secretary  of  the  Iron  and  Steel  Section. 
For  several  years  past  lie  has  served  as  a  member  of  the 
Publication  Committoe.  and  in  this  capacity  has  ren- 
dered invaluable  assistance  to  the  Secretary. 
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ALFRED  STANSFIELD.  D.Sc. 
Professor  of  Metallurgy  at  McGill  University. 
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The  Position  of  the  Scottish  Iron  and  Steel  Trade  in  Relation 

to  Basic  Iron -Ore  Supplies 

l!y  11.  AKXOLI)  WILSON. 

{licpr(/(l Kcid  ill  pari  j'roni  Hit  Juiinuil  of  Ihi    U'r.v/  of  ScoHaiid  Iron  iind  S^tuel  I nstitute.) 


I  .should  like,  at  the  outset,  to  say  that  in  of'fcriuf>' 
a  papiM-  on  the  subject  of  tlie  supply  of  basic  iron  ores 
to  tiic  Scottish  blast  furmu-cs  I  do  not  pretend  to  be 
able  to  speak  as  a  mctaliurjiist  or  a  mining  engineer; 
it  is  rather  the  commercial  side  of  the  question  which 
I  wish  to  endeavour  to  put  before  yoti,  as  this  is  tlie 
side  with  which  I  am  most  familiar,  and  I  ventur.;  to 
hope  that  the  snbject  may  not  be  without  interest. 

I  find  that  in  1910  a  valuable  paper  on.  "The  British 
Steelmakers'  Ore  Supplies,"  dealing  wirJi  both  bessein- 
er  and  basic  ore,  was  contributed  by  Mr.  W.  H.  Herd- - 
man,  one  of  our  vice-presidents,  and  it  is  largely  in  re- 
sponse to  his  invitation  that  I  have  ventured  to  come 
before  you  this  evening. 

Sucli  full  information  is  available  regarding  bessem- 
er  hematite  ores,  their  qualities  and  sources  of  sup- 
ply, tlmt  it  seemed  i;nnecessary  that  these  should  be 
considered.  On  the  other  hand,  the  importance  of  the 
maiuifacture  of  basic  steel  is  being  more  and  more  rea- 
lised, and  it  is  no  exaggeration  to  say  that  a  regular 
supply  of  cheap  basic  pig  iron  is  a  vital  necessity  of  th^^ 
Scottish  iron  and  steel  trade.  We  naturally  desire  to 
see  this  pig  iron  produced  in  Scotland,  so  tliat  the  avail- 
al)ility  of  supplies  of  phosphoric  ores  is  today  a  ques- 
tion of  absorbing  interest. 

The  subject  may  be  divided  geographically  as  fol- 
lows : 

First — Domestic  ores. 

Second — French  ores. 

Third — Scandinavian  ores. 

Fourth — Newfoundland  ores, 
and  this  is  the  division  I  proposed  to  adopt. 

As,  however,  only  certain  of  these  ores  are  likely  to 
be  available  for  economic  use  in  Scottish  furnaces,  our 
attention  need  not  be  taken  up  too  much  with  those 
which,  in  the  meantime,  do  not  appear  to  be  suitable 
for  use  liere. 

Some  remarks  will  also  be  made  on  the  question  of 
handling  the  ore  on  its  arrival  at  our  ports. 

Domestic  Ores. 

The  clayband  and  blackband  ores  in  Scotland  are  so 
well  known  that  I  do  not  propose  to  refer  to  them 
specially.  The  ony  new  ore  which  has  been  discovered 
within  recent  years  is  that  in  the  Island  of  Raasay,  of 
which  the  following  is  an  analysis: 

Ferrous  oxide   30.8 

Ferric  oxide   2.8 

Oxide  of  manganese   0.4 

Alumina    5.6 

Lime   17.6 

Magmsia    2.0 

r'arbon  dioxide   28.8 

Silica   6.5 

Sulph\ir   0.2 

l'hos|)horic  acid   2.3 

Water,  etc   4.5 

Iron  in  raw  stone   25.2 

Iron  in  calcined  stone   85.7 

Specific  gravity   2.88 


Tile  shipment  of  this  ore  is  made  in  small  cargoes,  and 
it  is  being  smelted  in  considerable  quantities.  The 
Home  Office  returns  show  that  the  quantity  of  iron 
ore  raised  in  Scotland  in  1915  was  375,241  tons. 

The  basic  ore  in  Cleveland,  Lincoln.shire,  and  North- 
ampton.shire  are  so  situated  that  the  expense  of  bring- 
ing them  by  rail  to  Scotland  is  too  high  to  allow  of  their 
being  smelted  here  to  advantage,  and  even  if  water  car- 
riage is  considered  the  cost  of  bringing  the  pig  iron 
from  tliese  districts  is  such  that  no  Scottish  ironmaster 
would  be  prepared  to  import  ore  to  smelt  in  competition 
with  it. 

It  is  interesting,  however,  to  note  that  the  following 
a)'e  the  figures  for  the  production  in  1915 : 

Tons. 

Cleveland   4,746,293 

Lincolnshire   3,149,079 

Northamptonshire   2,517,150 

Staffordshire   702,231 

Leicestershire    685,137 

Oxfordshire]  

Rutland      I   140,520 


11,941,410 


French  Ores. 

Since  the  war  began  a  great  deal  of  interest  has  been 
aroused  in  French  ores,  especially  those  found  in  the 
mines  situated  within  easy  distance  of  the  coast.  Many 
of  these  mines  were  developed  by  the  Germans,  and  at 
one  particularly,  that  at  Dielette,  in  the  Province  of  La 
Manche,  vei-y  near  to  Cherbourg,  Messrs.  Thyssen  had 
constructed  a  most  elaborate  shipping  system  which 
was  just  about  ready  for  operations  when  war  broke 
out.  It  is  to  be  hoped  that  this  plant  may  soon  be  avail- 
able to  load  ore  for  this  country. 

The  mines  from  which  ore  could  easily  be  shipped  to 
this  country  may  be  divided  into  two  groups,  according 
to  their  situation;  and  for  the  figures  I  am  about  to 
give  I  am  indebted  to  Major  Raikes,  of  the  Olga  Iron 
Ore  Company. 

The  Normandy  Group. — The  Normandy  group  is  sit- 
uated in  the  Departments  of  Calvados,  Orne,  and  La 
Manche,  the  shipping  port  of  which  is  Caen — distance, 
600  nautical  miles  from  Glasgow — where  the  large  new 
blast  furnace  and  steel  works  of  Messrs.  Thyssen  are 
situated.  The.se  ores  are  generally  speaking  carbonates, 
weathered  to  hematite  at  the  surface,  w^ith  iron  run- 
ning fi'om  46.00  per  cent  to  50.00  per  cent  in  the  cal- 
cined ore,  silicon  10.00  per  cent  to  14.00  per  cent,  and 
phosphorus  0.6  per  cent  to  0.7  per  cent.  Only  in  one 
case,  that  of  St.  Remy,  is  the  iron  52.00  per  cent  to 
53.00  per  cent  in  the  ore  as  mined.  The  distance  from 
the  port  of  shipment  of  all  these  mines  varies  from  5  to 
45  miles.  The  quantity  available  is  very  large  indeed, 
and  the  cost  of  mining  should  be  small,  as  the  ore  can 
be  worked  by  aclit  levels  or  vertical  shafts. 

To  this  group  may  also  be  added  the  mines  of  La 
Ferricre  aux  p]tarigs,  situated  45  miles  from  Caen, 
which  contain  a  similar  ore,  the  production  in  1913 
being  150,000  tons. 
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Tlu!  cost  of  pxittiii^  these  ores  f.o.h.  nnis  from  2s  fid 
to  v5k  per  ton. 

The  only  mine  which  rec|uires  special  attention  in 
this  proup  is  that  at  Dielette,  already  referred  to,  which 
is  an  oolitic  magnetite  ore  containing  57.00  per  cent 
iron,  0.07  per  cent  manganese,  0.24  per  cent  phosphor- 
us, and  11.00  per  cent  to  12.00  per  cent  silica.  It  lies  on 
the  sea-coast,  and  the  ore  has  simply  to  be  brought 
dowii  by  roi)evvays  to  the  sea. 

The  total  outputs  for  these  mines  in  liHl  were  as 
f  ol  I  ows : — 

Tons. 

Calvados   367,575 

Orne   352.474 

La  Manche   10,920 

The  Maine  et  Loire  Group. — The  other  group  is  to 
be  found  in  the  Department  of  Maine  et  Loire,  the  ship- 
ping ports  for  these  being  Nantes  and  St.  Nazaire, 
about  650  miles  distant  by  sea  from  Glasgow.  They 
are  not  calcined,  the  ore  being  an  oxydule  (ferric  ox- 
ide), and  the  percentage  of  iron  runs  from  48.00  per 
cent  to  55.00  per  cent,  silica  from  10.00  ])or  cent  to 
17.00  per  cent.  The  phosphorus  varies  considerably, 
and  may  be  taken  as  from  0.6  per  cent  to  1.00  per  cent. 
The  mines  are  worked  by  vertical  shafts.  They  are 
not  (luite  so  favourably  situated  for  shipment,  as  the 
railway  carriage  is  longer,  being  from  90  to  100  miles, 
so  that  the  rates  of  carriage  are  somewhat  higher  than 
on  the  Normandy  group.  The  ore  from  them  is  smelt- 
ed to  some  extent  at  Trignac,  and  is  also  exported.  The 
output  is  small  at  present,  the  total  for  the  whole  group 
in  1912  being  122,000  tons;  but  large  figures  are  aimed 
at  in  the  future,  when  development  is  further  advanced. 

The  following  is  actual  analysis  of  cargoes  delivered 
in  Middlesborough  in  1918  of  ore  shipped  from  Caen 
under  the  name  of  Caen  A  and  Caen  B,  for  which  I 
am  indebted  to  Mr.  Herdsman.  Most  of  these  are  from 
the  Calvados  deposits: 

Caen 


Caen  A. 

Caen  B. 

Calcined. 

46.00 

48.00 

Trace 

.10 

.50 

Phosphorus   

.75 

.55 

.65 

Lime  

2.85 

2.7 

4.25 

1.0 

.6 

1.0 

Alumina  

2.0 

5.4 

5.25 

Silica  

7.6 

12.9 

15.5 

Sulphur  

.08 

.09 

.55 

Oxvgen   

22.25 

19.5 

21.6 

8.80 

7.2 

2.2 

Combined  water  plus  car- 

2.00 

4.70 

Lump   

68 

43 

50 

Rubble  

20 

34 

31 

Small  

12 

23 

19 

Cargo  by  cargo  only  varies  II/2  V^^'  cent  iron  and  1 
per  cent  silica. 

Smelting  qualities  good. 

Minette. — As  regards  the  enormous  deposits  of  so- 
called  minette  ore  lying  in  the  Department  of  Meurthe 

X 


find  .Moselle,  these  are  eminently  suitable  for  the  manu 
factiire  of  basic  iron,  as  they  are  high  in  phospbonis; 
l)ut  their  situation  makes  it  doubtful  whether  it  would 
be  i)ossible  to  bring  them  to  this  eonntrj',  so  that  only 
a  general  description  may  be  given. 

The  ore  is  hydrated  hematite  and  oolitic,  the  iron  sel- 
dom exceeding  42.00  per  cent  in  the  dr>-  ore,  and  i^ 
generally  between  33.00  per  cent  and  40.00  per  cent 
The  phosphorus  is  most  regular  between  1.7  per  cenf 
and  1.9  per  cent,  with  silica  between  4.00  per  cent  and 
7.00  per  cent.  The  moisture  runs  between  8.00  per 
cent  and  11.00  per  cent. 

It  is  happily  now  unnecessary  to  separate  the  ores  in 
what  used  to  be  called  Germain  Lorraine  from  Bel- 
gian-PVench  Lorraine,  as  we  believe  that  in  the  future 
the  whole  of  this  district,  having  now  been  freed  from 
the  Germans,  will  remain  in  French  hands. 

The  iron  ore  mining  districts  of  Lorraine  are  gener- 
ally recognized  to  be  the  largest  deposits  at  present 
known  to  the  world. 

The  ore  is  classified  according  to  the  predominance  of 
lime  or  silica,  it  being  termed  "calcareous''  or  "sili- 
cious"  minette.  Some  of  the  ore  contains  a  high  per- 
centage of  alumina,  which  makes  it  u.seless  for  the  blast 
furnace.  The  hardness  of  the  mineral  varies  consider- 
ably, but  is  always  decidedly  lower  than  that  of  lime- 
stone, so  that  mining  is  an  ea.sy  matter.  Many  of  the 
minette  ores  crumble  away  very  easily,  which  is.  of 
course,  an  objection  in  the  blast  furnace;  others  break 
off  in  large  pieces  when  being  mined,  and  .stand  the 
tran.sport  well  without  crumbling  very  much.  It  will 
be  known  generally  that  many  of  the  minette  ores  are 
very  brittle  and  crack  in  the  furnace. 

The  composition  of  the  workable  ore  reserves  fluctu- 
ate within  the  following  limits: 

Calcareous  Silicious 


Minette.  Minette. 

Fe   26  —40%  30  -40% 

CaO   8  —20  4  —10 

SiO,   4—8  8  —15 

Al,6,   2—6  1.2—  8 

P,a,   1.5—2  15—-^ 


xThe  subjoined  table  shows  the  composition  of  the 
ore  from  the  different  seams: — 

The  quantities  are  estimated  as  follows,  in  millions 
of  tons : — 


Calcareous. 

Silicious. 

Total. 

Fi'eneh  Lorraine  .  .  . 

  2.000 

1.100 

3.100 

German  Lorraine  . 

  1.428 

413 

1.841 

Luxemburg  

  125 

125 

250 

3,553 

1.638 

5.191 

There  are  in  existence  only  a  few  mining  districts 
where,  with  a  limited  use  of  machinery  appliances  in 
the  underground  mines  an  average  yearly  output  of 
over  1,500  tons  per  head  is  reached.  In  former  years 
this  was  the  case  with  a  number  of  mines,  and  even  now 
there  are  some  minette  mines  which  reach  this  produc- 
tion with  purely  manual  labour.  Most  of  the  mines, 
however,  cannot  now  reach  this  figure  even  with  their 


:vrgO. 

p. 

SiO.,. 

ALO,. 

CoH,0 

0.5 

0.7 

9.6 

5.5 

14.— 

1.5 

0.3 

7. — 

4.2 

0.5 

0.7 

7.9 

2.3 

00  

2  

0.6 

16.6 

6.5 

0.5 

0.7 

15.1 

5.2 

14.— 

Red  Seam  .  . 
Yellow  Seam 
Grey  Seam  . 
Brown  Seam 
Black  Seam  . 


Fe.  CaO. 

40.4  8.2 

38.—  9.8 

31.8  19.— 

24.—  8.6 

39.7  5.9 
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mechanical  appliances.  During  the  ten  years  previous 
to  1911  the  output  per  head  in  German  Lorraine  came 
to  about  1,000  to  1,100  tons.  The  figures  of  the  Froiu-h 
production  cannot  be  compared  owing  to  the  iiumbcr 
of  mines  which  were  at  that  time  only  being  opened  up. 

According  to  the  figures  published  in  1890  by  the 
Bergmeister  of  Metz,  the  cost  of  mining  in  German 
Lorraine  came  to  about  Is  2d  to  Is  4d  per  ton.  At  that 
time  the  mining  was  done  almost  exclusively  by  adit 
levels,  and  the  few  .shaft  mines  in  existence  only  reach- 
ed moderate  depths.  In  those  days,  as  was  still  the  case 
in  1911  when  these  figures  were  taken,  mining  wages 
formed  the  greatest  part  of  the  cost,  and  came  to  about 
65  per  cent  ot  70  per  cent  of  the  value.  Working  costs 
must  have  increased  considerably  since  then,  owing  to 
the  higher  wages  paid  to-day. 

"With  the  exception  of  the  costs  for  pumping,  hardly 
any  difference  exists  between  the  working  co.sts  of  the 
adit  level  and  shaft  mines.  They  fluctuated  for  Ger- 
man Lorraine  between  Is  6d  and  2s  6d  per  ton,  which 
is  made  up  as  follows : — 


lld 

to  Is 

3d- 

— Wages  for  working  in  the  mine 

Id 

7  7 

2d- 

—Hauling  out  of  the  ore. 

yod 

J  J 

Id- 

-Coal. 

id 

f  y 

3d- 

—Wood  for  timbering  the  mine. 

i/,d 

J  T 

Id- 

— Sei)arating  and  loading. 

2d 

J  f 

4d- 

— ^Materials. 

i/,d 

J  J 

Id- 

—Labourers'  insurance. 

Id 

)  > 

2d- 

—General  expenses. 

i^.d 

)  > 

Id- 

—Taxes. 

The  costs  for  pumping,  which  are  not  included  in  the 
al)Ove  statement,  are  only  of  importance  in  those  mines 
which  are  worked  by  shafts,  and  in  some  cases  came  to 
as  much  as  6d  per  ton. 

Adding  to  these  depreciation  on  property  and  de- 
crease in  the  value  of  the  mine,  the  actual  costs  in  Ger- 
man Lorraine  came  to  about  2s  to  -Ss  for  adit  level 
mines,  and  2s  6d  to  3s  or  at  the  most  3s  6d,  for  those 
worked  by  shafts.  In  the  district  of  Briey,  where  only 
shaft  mines  are  in  existence,  one  could  therefore  calcu- 
late on  about  from  2s  8d  to  3s  4d  working  costs  at  an 
average  output  of  one  million  tons.  There  are,  how- 
over,  some  mines  which,  owing  to  unfavourable  condi- 
tions, liad  to  calculate  with  costs  up  to  3s  9d  in  spite  of 
an  even  higher  ]iroduction. 

In  1900  230,000  tons  were  mined  in  the  Briey  dis- 
trict in  French  Lorraine,  and  only  ten  years  later  its 
output  came  to  8.440,000  tons. 

In  1913  it  is  stated  that  21  million  tons  out  of  a  total 
of  36  million  tons  of  ore  mined  in  Germany  came  from 
German  Lorraine. 

The  rail  rate  per  ton  on  ore  from  Thionville — which 
is  in  Lorraine,  roughly  20  miles  noi'th  of  Metz — to 
Dortmund  is  the  same  as  from  ^Metz  to  Antwerp. 

In  1911  Dr.  Kohlmann  wrote: — "The  w^orks  in 
Rhineland  and  Westphalia  were  in  the  habit  of  getting 
large  supplies  of  foreign  ores.  Besides  minette.  they 
used  ore  from  Siegerland.  the  Lahn  district.  Sweden, 
Norway.  Al<_'i<'rs  and  otiier  co\intries.  against  all  of 
whii-li  thi-  Briey  ore  would  have  to  compete.  If  the 
Hricy  mines  are  to  be  worked  to  their  full  ca])acity. 
other  markets  must  therefore  he  found.  In  this  connec- 
tion the  question  of  the  exjjort  of  Briey  ore  to  Great 
Britain  has  been  diseu.s.sed  more  or  less  seriously  for 
some  time.  For  a  time  these  plans  could  not  be  realised 
owing  to  the  refusal  of  the  railway  companies  to  cut 
the  rates.  The  possibility,  however,  of  large  quanti- 
ties of  Briey  ore  being  shipped  to  Great  Britain  in  the 
near  future  is  by  no  means  impossible." 


It  looks  as  if  the  return  of  Alsace-Lorraine  to  France 
will  bring  this  question  immediately  to  the  fore. 

In  the  Briey  district  in  1911  there  were  eighteen  deep 
h'vel  mines  producing  eight  million  tons  of  ore,  and 
til  is  might  easily  be  increased  to  20  million  tons  in  the 
near  future.  It  is  calculated  that  only  2  million  tons  of 
this  could  be  absorbed  by  Belgium,  so  that,  in  order  to 
keep  their  production  at  the  fullest  capacity,  other  mar- 
kets must  be  found  for  the  further  ten  million  tons  an- 
nually. It  does  not  seem  probable  that  this  ore  yvill  be 
sent  to  Germany,  so  that,  unless  a  large  development 
takes  place  in  the  blast-furnace  business  in  France,  a 
market  w'ill  be  sought  in  Britain. 

Good  Briey  ore,  which  was  sold  about  1907-1908, 
when  the  industry  was  at  its  best,  up  to  6s  9d,  could 
be  had  about  1911-1912  at  3s  3d  to  3s  9d  per  ton.  This 
price  still  left  a  satisfactory  profit,  but  if  the  prices 
were  to  go  back  much  further  one  would  get  alarmingly 
near  to  the  working  costs. 

Scandinavian  Ores. 
The  ores  in  Scandinavia  which  are  suitable  for  the 
manufacture  of  basic  iron  are  as  follows : — 

Lapland. — Large  deposits  are  found  in  Lapland,  and, 
as  far  as  explored  at  present,  they  are  estimated  to  con- 
tain 1,158,000,000  tons  of  good  iron  ore,  the  following 
being  the  names  of  the  principal  mines : 

Gellivare, 

Kirunavaara, 

Luossavaara, 

Luossavaara, 

Svappaara, 
the  more  recently  discovered  ones  being — 

Leveaniemi, 

Mertainen, 

Ekstromberg, 

Tuolluvaara. 

All  the  ores  are  remarkable  for  their  unusually  high 
percentage  of  iron,  seldom  less  than  60.00  per  cent,  and 
occasionally  rising  to  68.00  and  69.00  per  cent.  The 
phosphorus  is,  as  a  rule,  high,  running  from  0.6  to  3.5 
per  cent.  Some  of  the  ore  however  can  be  obtained 
with  a  guaranteed  maximum  percentage  of  0.05  per 
cent,  and  in  some  cases  it  contains  not  more  than  0.015 
per  cent  phosphorus.  The  average  composition  of  the 
principal  ores  is  shown  in  table  on  next  page. 

They  are  therefore  divided,  for  the  purpose  of  sale, 
into  classes,  the  classification  depending  on  the  per- 
centage of  iron  and  the  percentage  of  phosphorus.  The 
"A"  grades  could  be  used  for  hematite  iron  produc- 
tion, but  all  the  other  ores  are  too  phosphoric. 

Tuolluvaara  ore  averages  aboiit  67.00  to  68.00  per 
cent  iron  aid  0.25  per  cent  phosphorus.  The  sulphur  in 
all  these  ores  is  under  0.05  per  cent. 

The  ores  are  carried  direct  by  rail  to  Lulea,  on  the 
Gulf  of  Bothnia,  and  to  Narvik,  on  the  Atlantic  coast 
of  Norway.  Lulea  is  1,800  miles  from  Glasgow,  and 
Narvik,  an  ice-free  port,  is  1.275  miles  from  Glasgow 
by  sea. 

The  Grangesberg  gi-oup  contains  phosphoric  ores, 
which  are  largely  exported  to  Gernu\ny.  although  some 
have  come  to  the  United  Kingdom.  The  annual  exports 
have  lately  been  about  900,000  tons.  This  ore  is  rich 
in  apatite,  the  iron  contents  being  57.00  to  62.00  per 
cent.,  and  phosphorus  0.14  to  1.2  per  cent.  This  ore  is 
shipped  at  the  Port  of  Oxelosund.  which  is  about  1.300 
miles  by  sea  from  Glasgow,  and  is  closed  by  ice  during 
the  winter. 

All  the  above  ores  are  of  a  verv  hard  and  refractory 
character,  as  will  be  seen  by  the  fact  that  the  oxide  of 
iron  is  all  in  the  form  of  magnetite,  and  so  far  they  have 
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not,  been  viewed  with  favour  in  Scotlfiiul,  prol)aV)ly  ow- 
ing to  the  conditions  of  smeltintr  ohtniniiifx  here. 

The  other  ores  in  Sweden  are  very  low  in  i)l)()sj)lu)r- 
ous,  and  are,  therefore,  not  referred  to. 

The  Norwegian  deposits  are  not  important,  eitlier  the 


Ferrous  Oxide  

Manf!:anous  Oxide   

Magnetic  Oxide  of  Iron  

Manganese  Oxide  

Magnesia  

Lime  

Alumina  

Titanic  Acid  

Silica  

Phosphoric  Acid  

Sulphur  

Copper   

Iron  

Phosphoj'us  

Newfoundland  Ores. 
Amongst  the  largest  known  deposits  of  iron  ore  is 
that  found  on  Bell  Island,  in  Conception  Bay,  on  the 
eastern  coast  of  Newfoundland,  which  is  1,900  miles 
by  sea  from  Glasgow.  These  deposits  are  operated  by 
tAvo  companies — the  Nova  Scotia  Steel  &  Coal  Co.,  Ltd., 
which  was  the  pioneer  company  in  this  field,  and  the 
Dominion  Iron  &  Steel  Co.,  Ltd.  The  latter,  however, 
utilises  the  ore  only  for  the  operation  of  its  own  blast 
furnace,  so  that  it  does  not  come  under  consideration 
this  evening. 

The  Nova  Scotia  Co.,  however,  in  addition  to  supply- 
ing its  own  iron  and  steel  works  at  Sydney,  mines  and 
exports  large  quantities  annually. 

Wabana  ore,  as  this  ore  is  called,  is  in  quality  a  basic 
red  hematite  ore,  and  the  following  is  the  latest  com- 
plete analysis : 


SiO,    11.30 

Alumina   2.60 

P^O,   2.02       P  88 

Fe„0,   75.90       Fe  .  .  .  .53.13 

S  00 

CaO   2.40 

MgO   3.00 

MnO   1.50 

Moisture   2.00 


100.72 

The  extent  of  this  deposit  is  unknown. 

On  8th  October,  1913,  in  the  Government  suit  against 
the  United  States  Steel  Cori)oration,  Mr.  Edwin  B. 
Ellis,  of  Birmingham,  Ala.,  formerly  with  the  United 
States  Geological  Survey,  testified  regarding  these  iron 
mines.  He  said  that  claims  had  been  taken  as  far  as  12 
miles  out  from  the  shore,  and  that  it  is  planned  to  oper- 
ate working  ^f  that  length.  He  estimated  the  reserve 
at  3,250  million  tons,  allowing  for  workings  five  miles 
long. 

Mr.  Edwin  C.  Eckel,  also  formerl  with  the  l\S.  Geo- 
logical Survey,  testified  that  in  Newfoundland  there 
were  3,500  million  tons  of  economically  available  ore 
within  a  radius  of  five  miles  of  Bell  Island.  Besides 
this  there  are  billions  of  tons  which  were  not  economie- 
all.y  available  at  that  time.  In  one  deposit  alone  the 
oi-e  was  30  feet  thick,  and  contained  90  million  tons  to 
the  square  mile. 


qualitv  not  being  satisfactory  or  the  shipping  faciliti«# 
bad. 

The  Dunderland  deposit,  whieh  is  estimated  at  80 
000,000  ton.s,  is  very  costly  to  work,  and  produces  an 
ore  very  low  in  phosphonis.  used  in  making  haematit* 
iron. 


Luossavaara. 

Gellivare. 

0.06  — 

0.71 

1.64  — 

26.33 

1.58  — 

51 — 

71.05  — 

90.2 

72,02  — 

95.— 

0.17  — 

0.23 

0.08  — 

0.15 

0.25  — 

0.83 

0.66  — 

1.50 

0.50  — 

3.8 

0.60  — 

5.16 

1.09  — 

1.5 

0.44  — 

1.71 

0.26  — 

1.36 

1.55  — 

4.>0 

1.34  — 

5.74 

0.07  — 

0.S2 

0.007— 

1.73 

0.04  — 

3.18 

0.005— 

0.025 

0.03  — 

0.18 

0,006 

64.  

69.2 

60.51  — 

69.16 

0.003— 

0.18 

0.017— 

1.45 

Mr.  Eckel  estinial^'d  that  ore  could  be  brought  from 
Newfoundland  m'ines  to  Philadelphia  at  a  cost  of  about 
4  cents  per  unit.  Foreign  ore  sells  at  Philadelphia  at  7 
to  7I/2  cents  per  unit.  Lake  Superior  ore  cannot:  be  laid 
down  at  Baltimore  and  Philadelphia  for  Ies.s  than  9 
cents  per  unit,  or  from  2  to  2I/2  cents  per  imit  more 
than  the  foreign  product. 

These  under-sea  deposits  have  been  opened  up  by 
slopes  driven  from  the  land  workings,  and  are  worked 
in  a  manner  similar  to  the  bord-and-pillar  method  fol- 
lowed in  coal  mining. 

A  "very  extensive  and  complete  equipment  has  been 
installed  to  operate  these  areas.  The  most  powerful  set 
of  winding  engines  in  British  North  America  haid  the 
specially  designed  steel-bottom  dump  cars  in  which  the 
ore  is  transported  to  the  surface.  A  new  type  of  deck- 
head,  in  which  the  ore  is  handled  automatically  at  a 
great  saving  over  old  methods,  has  been  erected,  con- 
taining a  very  complete  set  of  crushers,  picking-belts, 
and  conveygrs.  Haiilage  on  the  underground  levels  is 
by  side  dump  cars  operated  by  small  electric  locomo- 
tives, the  ore  being  dumped  into  large  storage  bins  over 
the  hoisting  slopes.  From  the  mines  to  the  shippius 
pier  the  ore  is  transported  by  a  double-track  tramway 
using  over  seven  miles  of  cable. 

A  special  feature  of  the  plant  is  the  loading  equip- 
ment, which  consists  of  two  piers.  These  piers  are  situ- 
ated on  the  south  side  of  the  island,  which  offers  deep 
w^ater  and  good  shelter.  The  piers  are  located  at  a  di.s- 
tance  of  about  500  feet  from  the  storage  bin.  and  at  a 
lower  level. 

The  ore  is  conveyed  from  the  workings  to  the  stor- 
age bin  in  cable  cars,  and  is  discharged  from  the  bin  on 
to  an  endless  bucket  conveyor.  Each  conveyor  is  fed 
by  a  .separate  storage  pocket  con.stmeted  in  a  natural 
gulch  in  the  precipitous  cliff,  the  bottom  of  which  is 
200  feet  blow  the  dumping  trestles  on  to  which  the 
tramcars  run.  As  the  buckets  pass  under  the  bin  they 
are  loaded,  and  pass  out  to  the  head  of  the  piers,  where 
they  deposit  their  load  into  a  chute  conveying  it  into 
the  steamer's  hold. 

By  means  of  the  most  modern  mining,  transport,  and 
loading  machinery,  steamers  of  13.000  tons  cargo  cap- 
acity have  been  fully  loaded  in  3  hours.  These  ship 
ping  piers  can  accommodate  steamers  with  a  draught 
of  water  up  to  30  feet. 


(Table  referred  to  on  page  163.) 

Kirunavaara. 


0.71 

—  9.53 

76.01 

—96.1 

0.13 

—  0.93 

0.62 

—  1.15 

0.60 

—14.04 

0.18 

—  1.26 

0.05 

—  0.50 

0.91 

—  1.80 

0.02 

—10.97 

0.02 

—  0.05 

—  0.00 

51 .37 

—70.12 

0.007 

—  4.79 
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The  usual  sliii)piiifz:  season  at  AVabaua  is  fi'om  Aj)ril 
or  May  to  December.  During:  the  early  ])art  of  the 
year  ice  interferes  witli  .shippin<i-. 

The  nieehauieal  eondition  of  Waliaiia  oic  is  rou<ilily 
as  follows: — 

Lumps   52% 

Rubbles   34 

Smalls   14 

Thi.s  is  an  average  of  a  year's  (leli\ i  iies  to  the  Tees. 

Althoup:h  the  ore  beds  luive  been  worked  for  over 
twenty  years  now,  the  ore  is  practically  the  same  as  at 
the  beg-innintj- ;  if  a'nythin'''  it  has  improved  in  the  last 
few  years  since  work  was  commeneed  in  the  centre  of 
the  three  parallel  beds  of  oi'c. 

With  a  deposit  of  ore  the  limits  of  wliieh  are  as  lit- 
tle known  as  when  woi-k  was  commenced  on  it  over  20 
years  ago,  a  geographical  position  commanding  the 
nnirkets  of  both  the  European  and  Ameriean  contin- 
ents, and  I  he  clu'aijest  possible  .water  transportation, 
the  Wabana  ore  j)roperties  are  in  a  uniciue  position. 
There  are  larger  dejjosits  worked,  and  there  are  some 
which  have  a  higher  percentage  of  iron  in  the  ore,  but 
it  is  doubtful,  however,  if  there  exists  hin  the  world  any 
dejiosit  that  so  combines  the  advantages  of  good  ore, 
easy  mining,  excellent  location,  and  chea])  transporta- 
tion. 

The  quantity  shi])])ed  from  Wabana  to  Canada,  Eu- 


rope and  America  ])efore  the  war  amounted  to  a  total 
of  about  tiOO.OOO  tons  aninially,  but  the  mines  have  been 
so  mueh  developed  duriuL'  the  period  of  tlie  war  that  an 
jtmni.d  output  of  l.OOO.OOO  tons  eould  now  be  reaehed. 
Transport  and  Hnndliiuj. 
The  essence  of  the  prol)Iem  of  securing  eleap  sup- 
plies of  ore  is  that  of  eeonomii-  transjiort  and  handling. 
The  larger  tlie  steamer  whieli  can  be  haudli-d.  the  u\nyv 


eeonomieal  is  the  freight.  It  is  practically  impossible 
for  the  buyer  to  control  the  conditions  under  which  the 
ore  is  loaded,  but  arrangements  must  be  made  for  the 
lapid  discharge  of  the  largest  po.ssible  steamers  in  the 
shorte.st  possible  time,  and  after  the  ore  is  discharged  it 
must  be  carried  from  the  port  to  the  furnace  as  econo- 
mically as  possible. 

Facilities  in  the  Clyde  ports,  including  Ardrossan, 
are  in  this  respect  woefully  behind  those  of  our  greatest 
competitors,  America  and  Germany. 

We  cannot  expect  ore  to  be  brought  in  steamers  such 
as  are  run  on  the  great  lakes  of  America,  which  are 
|)ractically  one  long  hatch,  with  some  engines  in  the 
stern.  We  have  to  deal  with  ocean-going  boats.  For 
the  same  reason  we  cannot  use  grabs  capable  of  lifting 
15  tons  at  a  mouthful,  as  are  used  on  the  lakes  in  Am- 
erica, but  we  could  do  great  work  with  smaller  grabs, 
as  I  shall  now  show  you. 

I  have  the  records  of  varioiis  ocean-going  steamers 
which  have  been  discharged  at  North  Sydney,  Phila- 
delphia, Rotterdam,  and  Emden. 

North  Sydney. 

The  discharge  pier  at  North  Sydney,  Cape  Breton, 
Nova  Scotia,  used  in  connection  with  the  blast  furnaces 
of  the  Nova  Scotia  Steel  and  Coal  Co.,  Ltd.,  handles 
boats  such  as  can  be  brought  into  the  Clyde.  Their  dis- 
charging apparatus  consists  of  two  Wellman  Seaver 


Tons, 
per  Hour. 
166 
197 
208 
203 
192 


154 
186 
171 
123 
155 
155 


Tons, 
per  Hour. 
179 
195 
187 

154 
158 
162 
158 

228 
193 

Average  Tons  pei-  linur  209 

steam  gantry  cranes,  which  discharge  into  waggons  or 
on  to  a  stock  jnle  on  the  ojiposite  side  of  the  ([uay,  and 
the  following  is  a  record  of  a  series  of  cargoes,  showing 
the  actual  times  occupied  in  the  discharging  of  s.s. 
"Wa.scana"  and  "Wagama'"  in  1917  and  1918.  The.se 
two  boats  are  single-deckers,  and  temporary  wood  hop- 
pers were  placed  in  the  wings  of  the  ships,  so  that  ilie 
ore  was  practically  self-t riinuting. 


s.s. 

"Wasca)w"  in  1917  at  North 

Sydney. 

Time.  ' 

Quantity. 

Docked. 

Completed  Discharging. 

Hours. 

Tons.  " 

Auir.  29th— 10.00 

p.m. 

31st— 5.30  p.m. 

•431/2 

7,200 

Sept.  10th—  5.00 

p.m. 

12th— 6.00  a.m. 

37 

7,300 

Sept.  16th—  7.30 

a.m. 

17th— 8.00  p.m. 

36i/> 

7,600 

Sept.  21st—  2.30 

p.m. 

23rd— 4.00  a.m. 

371/2 

7,600 

Average  Tons  per  Hour 


s.s. 


Sept.  10th— 

8.30 

a.m. 

12th- 

-  8.30 

a.m. 

Sept.  19th— 

7.30 

p.m. 

21st- 

-11.00 

a.m. 

Sept.  26th— 

9.30 

a.m. 

28th- 

-  3.00 

a.m. 

Oct.  3rd— 

6.30 

a.m. 

5th- 

-  4.00 

p.m. 

Oct.  nth— 

11.30 

a.m. 

13th- 

-noon 

Wagama"  in  1918  ot  North  Sydney. 

'  48 
391/0 
411/2 
581/2 
481/9 


7,400 
7,350 
7,200 
7,200 

"±0-/2  7,500 
Average  Tons  per  Hour 


s.s.  "Themis"  at 


1911.  Arrived. 

Aug.  1st —  7.00  p.m. 
Sept,  14th—  6.00  p.m. 

1912. 


Sailed. 
4th—  4.00 
17th— 10.00 


p.m 
a.m. 


Philadelphia. 

In  Port. 
Davs.  Hours. 
2  21 
2  16 


Tons. 

12,364 

12,450 


Average  Tons  per  Hour 


June 

7th- 

-  8.00 

a.m. 

10th— 

4.30 

p.m. 

3 

81/2 

12,413 

June 

26th- 

-10.00 

a.m. 

2!)th— 

5.00 

p.m. 

3 

7 

12,466 

Sej)!. 

2:!rd 

1.00 

p.m. 

26tli— 

6.00 

]i.m. 

3 

5 

12,467 

Average  Tons  per  hour 


•luly  15th — noon 
Au'l'.  19th—  3.00  p.m. 


17tli—  5.00 
22nd—  6.00 


p.m. 
a.m. 


15 


12,079 
12,183 
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I  have  not  f^ot  a  record  of  tliese  boats  at  l'hiladcli)hia 
or  Rotterdam,  as  the  larojer  boats,  s.s.  "Themis"  and 
s.s.  "Tellus, "  were  used  for  these  ports,  where  they 
could  be  accommodated.  Unfortunately  such  larj?e 
steamers  cannot  l)e  liandled  at  all  in  the  Clyde,  but 
they  are  the  most  economical  ore  carriers.  I  can  f?ive 
you  the  records  for  the  discharge  of  a  series  of  cargoes 
delivered  at  both  Philadelphia  and  Rotterdam  by  these 
steamers. 

Philadelphia. 

In  Philadel|)hia  the  ore  is  discharged  by  grabs  work- 
ed by  foui-  lirowii  hoists,  ;ind  is  put  direct  into  wag- 
gons. 

s.a.  "Themis" 


liollerdam. 

In  Rotterdam  the  work  was  done  by  grabs,  but  th^ 
ore  was  discharged  direct  into  lighters,  although  th< 
grabs  could  be  used  for  putting  the  ore  into  railway 
waggons  if  so  desired.  The  lighters  which  take  the  or'' 
up  to  the  works  in  Westphalia  run  from  1,500  tons  to 
2,000  tons.  The  freight  on  the  Rhine  was  Is  per  ton 
from  Rotterdam  to  the  Duisburg-Rheinhausen  district, 
a  distance  of  about  loO  miles.  The  ore  was  di.scharged 
by  grabs  from  the  lighters,  and  was  therefore  delivered 
extremely  cheaply  to  the  works  on  the  Rhine. 

The  following  are  records  for  the  discharge  of  a 
series  of  cargoes  by  the  "Themis"  and  "Tellus": — 


at  Rotterdam. 

Time. 


1914.  Arrived. 
May  26th—  9.00  a.m. 
June  19th—  8.45  a.m. 
July  15th—  6.00  a.m. 


Sailed. 
28th— 12.30  p.m 
20th— 10.00 
14th—  3.00 


Hours. 

39l^ 
371/4 

45 

Average  Tons  per  hour 
s.s.  "Tellus"  at  Rotterdam. 


p.m. 
a.m. 


Quantity. 
Tons.' 
11,687 
11,888 
12,064 


1914. 

May  25th- 
Julv  14th- 


-  6.00  a.m. 
-10.00  a.m. 


27th- 
16th- 


3.30 
5.00 


a.m. 
a.m. 


The  following  are  the  records  of  two  cargoes 
n  1913:— 


Emden. 
delivered 


451/2  11.807 
43  11.965 
Average  Tons  per  hour 


Tons, 
per  Hour. 
296 
319 

268 
289 


259 
278 
269 


in  Emden  by  s.s.  "Gladstone"  and  s.s.  "Othello" 


Nov.  21st^  5.30  p.m. 
Nov.  11th — noon 


s.s.  "Gladstone"  at  Emden. 

Davs.  Hours. 

26th—  4.30  a.m.        4     13  7,396 
s.s.  "Othello"  at  Emden. 

15th—  1.45  a.m.        3     1334  5.685 


68 
66 


Glasgow. 

The  usual  experience  in  Glasgow  is  that  although 
grabs  have  been  tried  they  have  been  of  a  small  type, 
rigged  on  cranes  which  were  not  intended  to  be  used 
for  W'Orking  grabs.  The  heaviest  grabs  are,  T  under- 
stand, the  3-ton  size. 

Woiiderfid  work  has  been  done  in  Glasgow  with  tlic 
old  tub,  loaded  by  gangs  of  men  with  shovels.  In  ])re- 
war  days  ore  has  been  discharged  at  fully  60  tons  per 
crane  per  hour  by  this  means,  but  t-his  rate  has  not  been 
equalled  for  years. 

Under  war  conditions,  the  Ministiy  of  Munitions 
compelled  the  Clyde  Tru.st  to  work  day  and  night,  aiid 
also  saw  that  the  railway  companies  provided  waggons. 
They  also  compelled  the  labourers  to  discharge  iron  ore 
on  piecework.  By  these  means  the  actual  time  taken  in 
turning  a  boat  round  was  greatly  improved.  Now  that 
the  war  is  over  the  night  work  has  been  stopped,  and 
it  seems  as  if  piecework  would  also  be  stopped. 

When  all  is  said  and  done,  it  must  be  generally 
agreed,  I  think,  that  shovelling  ore  is  not  a  white  man's 
job.  Indeed  it  is  about  the  most  laborious  form  of  la- 
bour which  can  be  conceived,  and  it  seems  certain  that, 
with  the  high  cost  and  scarcity  of  labour,  nux-hanical 
means  of  discharging  iron  ore  from  steamers  must  be 
adopted  if  we  in  Scotland  are  to  keep  abreast  of  the 
times. 

A  further  most  important  matter  is  that  of  discliarg- 
ing  waggons  at  the  works.  Here  again  the  same  re- 
mark applies.  Bottom-dumiiing  waggons  worked  on 
gantries  is  the  simplest  method.  At  present  a  vast  am- 
ount of  time  and  labour  is  expended  in  shovelling  ore 
out  of  waggons,  and  very  often  a  steamer  has  to  wait 
for  empty  waggons  coming  back  from  the  works  owing 


to  the  difficulty  in  getting  labour  to  discharge  them. 

In  order  to  show  the  great  saving  in  cost  which  can 
])e  accomplished  by  tiirning  a  steamer  round  rapidly. 
T  trivo  the  following  figures : — 

Take  the  case  of  a  10.000  ton  boat  at  pre-war  fisr- 
nres.  say  3s  per  ton  deadweight  per  month.  The  value 
of  the  boat  is  1.000s  per  day,  or.  say  1/lOth  of  a  sliill- 
ing  per  ton.  The  best  rate  of  di.scharge  that  we  were 
able  to  arrange  in  pre-war  days  was  800  tons  per  24 
hours.  At  this  rate,  it  would  take  12i/o  flavs  to  dis- 
charge the  boat.  If.  on  the  other  hand,  the  boat  could 
be  discharged  at  the  rate  of  2.000  tons  per  day.  which, 
compared  with  other  ports,  would  still  be  a  compara- 
tively slow  rate,  the  time  occupied  woidd  be  five  davs. 
and  the  actual  saving  on  time-charter  hire  would  be  9d 
per  ton  of  ore.  It  is  difficult  to  say  what  the  present 
rate  for  time-charter  would  be :  but  supposing  it  were 
24s  per  month,  the  saving  would  be  no  less  than  6s  per 
ton. 

It  is  manifest  that  if  ore  is  to  be  attracted  to  Scot- 
land an  enormous  improvement  must  take  place  in  the 
despatch  given  to  steamers,  otherwise  the  .sellers  will 
deliver  at  Philadelphia  or  elsewhere,  and  only  com.- 
here  in  the  very  last  resort,  while  the  cost  of  basic  pi'^ 
iron  is  eidianced  by  twice  the  extra  cost  of  deliveriup' 
the  ore,  reckoning  on  a  yield  of  50  per  cent  iron  iiV 
the  ore. 

In  conclusion,  therefore.  I  canjiot  emphasise  suffi- 
ciently the  vital  importance  to  the  whole  iron  and 
steel  industry  of  Scotlaiul  of  prompt  and  adequate  ar- 
rangements being  made  at  the  ports  for  discharge,  bv 
the  railway  companies  for  forwarding,  and  by  the 
iron-nnsters  for  discharging  their  supplies  rapidly  and 
cheaply. 


July,  If^lf. 
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The  By- Product  Coke  Plant  at  Clairton^  Pennsylvania 

FKAXK  F.  MARQUAKD, 
Superintendent,  By-Product  Coke  Plant,  Carnegie  Steel  Co.,  Clairton,  Pa. 

A  [japei-  i-f;ul  l)ofore  the  Aiuei'icau  Iron  &  Steel   Institute  May  Meeting — (Condensed.) 


The  Clairton  By-Produet  Coke  Plant,  -without  exag- 
geration,  stands  to-day  as  tlie  climax  in  the  develop- 
ment i)t  till'  by-product  coke  oven  industry  of  the 
world.  It  is  the  most  comprehensive  in  plan  of  op- 
eration, the  largest  in  size  and  in  detail  of  construc- 
tion the  most  complete. 

By-Product  vs.  Beehive. 
Tlie  delayeil  recognition  of  tlie  merits  of  the  by- 
product coke  oven  industry  has  resulted  in  enormous 
waste.  In  the  past  twenty-five  years,  in  this  coun- 
try, the  beehive  ovens  have  wasted  in  tar  and  gas,  re- 
tluced  to  coal  equivalent,  an  amount  equal  to  over 
;iOU.OL)0,000  tons  of  coal,  and  a  waste  of  over  four 
hundred  million  dollars  (!i;400,000,000)  worth  of  am- 
monia, and  over  five  hundred  million  dollars  ($500,- 
000.000)  worth  of  benzol  products,  these  conservative 
amounts  being  based  in  each  case  on  sub-normal 
prices. 

The  beehive  oven  is  primitive,  crude,  wasteful,  and, 
in  the  light  of  the  present-day  experience  in  the  op- 
eration of  by-product  ovens,  the  beehive  oven  will 
soon  play  a  very  minor  part  in  the  coke  production  of 
the  country. 

In  the  past  few  years  there  has  been  a  w^onderful 
awakening.  The  construction  of  by-product  ovens 
has  been  greatly  extended.  Their  merit  as  an  essen- 
tial industry  in  time  of  war,  as  well  as  peace,  is  now 
recognized  by  our  Government  as  of  national,  as  well 
as  of  economic  interest  in  the  development  of  the 
iron  and  steel  industry. 

In  the  year  1918  sixty  million  (60,000,000)  tons  of 
coke  were  produced  in  this  country — thirty  millions 
by  the  by-product  ovens  and  thirty  millions  by  the 
beehive  ovens;  and  this  year,  1919,  will  mark  the 
turning  point  in  favor  of  the  production  of  by-pro- 
duct coke. 

In  planning  the  construction  and  operation  of  this 
large  plant,  three  important  questions  were  very  care- 
fid  ly  considered: 

Location  so  as  to  effect  maximum  economy  in  trans- 
l)ortation  of  coal,  gas,  and  coke. 

Type  of  oven  and  recovery  apparatus  most  effec- 
tive for  the  production  of  the  best  metallurgical  coke 
from  the  coking  of  100  per  cent  high  volatile  coal. 

Market  for  the  coke,  tar,  gas,  ammonia,  benzol, 
roke  dust  and  domestic  coke. 


As  to  location,  we  have  been  extremely  fortunate 
in  having  a  site  located  north  and  adjacent  to  the 
Clairton  steel  plant  of  the  Carnegie  Steel  Company. 
This  site  is  5,200  feet  long,  and  1,800  feet  wide,  lying 
along  the  western  shore  of  the  Monogahela  River,  20 
miles  south  of  Pittsburgh,  and  large  enough  for  the 
construction  of  24  batteries  of  64  ovens  to  the  bat- 
tery. 

Twelve  batteries,  768  ovens,  are  completed,  with  a 
daily  coal  consumption  of  12,500  net  tons  of  coal  per 
24  hours. 

In  order  to  handle  these  large  quantities  of  coal 
and  coke,  we  found  it  necessary  to  construct  a  river 
fleet  of  120  barges  and  7  tow-boats  to  transport  our 
coal  from  the  mines  to  the  ovens ;  8  miles  of  main 
line  track  and  20  miles  of  yard  track;  a  40"  diameter 
gas  line,  9  miles  long,  to  deliver  the  gas  to  Duquesne, 
Homestead,  Edgar  Thomson  and  Clairton  Steel 
"Works;  seventy-five  10,000-gallon  tank  cars  for  tar 
and  benzol ;  500  steel  hopper  coke  cars ;  coal  storage 
yard  of  250,000  net  tons  capacity,  to  take  care  of  a 
possible  interruption  in  our  river  traffic  in  winter 
months,  and  to  assure  uniform  oven  operation,  etc. 

The  coking  of  100%  high  volatile  coal  for  the  pro- 
duction of  suitable,  metallurgical  coke  had  not  yet 
passed  beyond  the  experimental  stages  when  the 
Clairton  plant  w^as  designed  and  considerable  inter- 
est was  centred  upon  the  performance  of  the  blast 
furnaces  using  this  by-product  coke  made  from  100 
per  cent  high  volatile  coal.  The  results  obtained  at 
the  Clairton  Steel  Works  blast  furnaces  soon  de- 
monstrated that  the  coke  could  be  used  successfully 
in  place  of  Beehive  coke.  Not  only  did  these  fur- 
naces increase  their  production  of  pig  iron,  but  they 
did  so  on  a  lower  coke  consumption ;  and  the  larger 
blast  furnaces  of  Duquesne  and  Edgar  Thomson,  af- 
ter some  preliminary  adjustments,  quickly  responded 
by  increased  production  and  low  coke  consumption  in 
a  manner  most  satisfactory. 

In  the  description  of  this  complete  by-product 
plant  it  is  difficult  to  convey  a  true  conception  of  its 
size  and  operation,  and  I  have  therefore  supplement- 
ed my  paper  with  motion  pictures  to  show  upon  the 
screen  operations  which  would  take  many  pages  to 
desci'ibe. 

To  follow^  the  plant  construction  in  its  sequence  of 
operation,  I  liave  started  at  the  coal  hoists. 


Daily  Production  and  Yield  from  12,500  N.  T.  Klondike  (Fayette  Country)  Coal  per  24  Hours. 

^        „    ,  Per  Cent  Yield— 

Dady  Production  Based  on  Coal  Charged 

8,000  N.T.  of  dry  screened  furnace  coke  (21^%  11,0)  62% 

520  N.  T.  small  size  coke  ( donu'stic  coke)  4  2% 

!)00  X.  T.  coke  du.st  7*2% 

1  .-.0.000  gals,  coal  tar  12  gals,  per  N.  T.  coal 

1()2  N.  T.  sinphate  of  ammonia  25  lbs 

29,000  gals,  pure  l)enzol  2.3  cr^h 

7,400  gals,  pure  toluol  .57''o'als 

2.800  gals,  crufle  light  solvents  22  "•als 

1,400  gals,  crude  lieavv  solvents  1^ 

T5.000.000  cii.  ft.  snrplns  gas  (575  B.T.IT.)  ilOOO Cii.  ?t. 
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The  Clairton  Plant  is  equii)ped  with  two  electrical- 
ly operated  coal  hoists,  each  hoist  consisting  of  two 
5-ton  hoisting  buckets  having  a  lifting  capacity  of 
500  tons  per  hour.  The  coal  is  lifted  from  the  barges 
and  dropped  into  a  150-ton  hopper,  from  which  it  is 
spread  over  a  shaking  screen  to  roll-crushers.  This 
screen  has  slotted  openings  21/2"  by  11",  and  the 
crusher  rolls  are  set  2"  openings,  so  that  approxim- 
ately 60%  of  the  coal  passes  through  the  shaking 
screens,  the  oversizes  going  through  the  rolls,  leaving 
the  rolls  to  crush  only  the  large  lumps.  Thus  we  are 
able  to  secure  a  maximum  density  of  coal ;  that  is, 
there  is  always  sufficient  fines  present  in  the  coal  to 
fill  up  the  voids,  however  coarse  the  coal  may  be 
crushed,  and  experiments  have  shown  that  by  this 
method  of  crushing  we  are  able  to  secure  a  coal  of 
maximum  density.  Coal  crushed  in  this  manner  will 
average  021/2  pounds  per  cubic  foot,  while  coal  pul- 
verized by  hammer  mills  will  average  6  to  8  per  cent 
less  per  cubic  foot.  . 

If  w^e  had  been  forced  to  resort  to  a  mixture  of  low 
volatile  coal,  it  would  have  been  necessary  to  crush 
all  of  the  coals  to  a  small  size  in  order  to  effect  a 
thorough  mixture.  It  has  been  demonstrated  that 
the  sizes  to  which  the  coal  is  crushed  (a  factor  de- 
termining the  density)  has  a  direct  influence  on  the 
quality  of  the  coke,  and  this  important  point  in  the 
operation  of  the  Coke  Plant  should  receive  very  care- 
ful consideration.  In  the  use  of  100%  high  volatile 
coal,  that  is,  volatile  83  to  35  per  cent,  1  am  convinced 
that  the  denser  the  coal  charge  the  better  the  qual- 
ity of  coke. 

The  coal  after  it  leaves  the  crusher  is  mixed  with 
the  fines  that  pass  through  the  shaking  screens  and 
is  fed  on  a  rubber  belt  then  conveyed  up  a  15°  in- 
cline to  bunkers.  The  12-battery  pltnt  is  equipped 
with  four  bunkers,  each  bunker  having  a  capacity  of 
4,000  tons  of  coal.  Each  bunker  supplies  three  bat- 
teries. The  coal  is  drawn  from  the  bunker  into  lar- 
ry  cars.  These  larrj^  cars  are  equipped  with  four 
cone-shaped  hoppers,  the  capacity  of  these  being  just 
sufficint  to  fill  one  oven  which  requires  13.3  net  tons 
of  coal  per  charge.  It  is  important  in  the  charging 
of  the  ovens  to  see  that  the  oven  is  charged  to  its 
fullest  capacity,  for  the  reason  that  not  only  do  we 
secure  thereby  the  maximum  production  of  coke  per 
oven,  but  we  limit  the  gas  space  in  a  maner  which 
allows  the  gas  to  pass  out  of  the  oven  quickly  without 
lingering  in  contact  with  heated  w-alls,  such  as  would 
be  the  case  where  ovens  are  irregularly  filled.  The 
charging  and  levelling  of  the  coal  in  the  oven  re- 
quires approximately  one  and  one  half  to  two  min- 
utes, during  which  time  the  gases  are  allowed  to  es- 
cape. As  soon  as  the  coal  is  levelled  the  lids  are  pro- 
perly secured  and  the  gas  from  the  ovens  is  then  al- 
lowed to  pass  up  through  the  ascension  pipe  into  the 
collecting  main. 

The  ovens  are  Koppers  Standard  500  cubic  foot 
ovens,  37'0"  face  to  face  of  doors,  17"  wide  on  the 
Pu.sher  Side  and  lOi/o"  Avide  on  the  Coke  Side.  O'lO" 
floor  to  roof  and  !)'0°  floor  to  top  of  coal  when 
charged. 

Each  battery  of  64  ovens  is  made  tip  of  232  dif- 
ferent silica  shapes  and  98  clay  shapes.  The  total 
0"  brick  equivalent  for  each  battery  is  approximate- 
ly 2,529,000  brick. 

The  ovens  are  individual  cross-regenerative  type, 
having  16  vertical  flues  on  the  pusher  side  and  14 
vertical  flues  on  the  coke  side,  all  connecting  into  a 


common  horizontal  flue  near  top  of  oven.  Each  ovfi 
has  two  independent  air  regenerating  chambers  filled 
up  with  9"x3"x3"  and  9"x2y2"x2y2"  clay  brick  and 
9"x2y2"x2V2"  silica  brick,  having  a  total  ma.ss  of  ap- 
proximately 164  cubic  feet  in  the  pusher  side  cham- 
bers and  approximately  152  cubic  feet  in  the  cokf 
side  chambers.  The  bottom  tier  of  regenerator  brick 
are  9"x3"x3"  clay  brick,  so  laid  that  the  gas  space 
between  the  bricks  varies  from  V4  of  an  inch  on  out- 
let side  of  chamber  to  y2  inch  at  far  end  of  chamber 
to  more  equally  distribute  the  air  through  the  check- 
er work.  All  other  brick  are  9"x2y2"x2y2"  clay 
brick,  except  the  top  five  courses  which  are  9"x2y2"x 
2y2"  silica  brick. 

That  proportion  of  the  gas  which  is  returned  to  the 
ovens  as  fuel  for  heating  same,  is  delivered  to  each 
battery  through  a  Venturi  meter,  and  then  to  a  20" 
O.I),  main  on  each  side  of  the  battery.  From  the  fuel 
gas  main  it  is  introduced  alteniately  to  each  side  of 
the  ovens  through  gun  brick  made  up  of  clay  shapes 
having  a  4"  diameter  hole  and  .suitable  outlets  on  top 
to  receive  a  nozzle  brick  for  each  vertical  flue.  The 
openings  in  the  nozzle  brick  are  semi-eliptical  and 
vary  from  .49  sq.  in.  to  .35  sq.  in.,  increasing  towards 
the  centre,  furni.shing  a  means  of  taking  care  of  the 
pressure  drop  in  gun  brick  and  the  changed  volume 
of  the  heated  gas.  The  nozzle  bricks  In  the  end  flue, 
on  each  side,  are  of  large  size  to  make  up  for  radia- 
tion losses  caused  by  the  oven  doors. 

The  air  for  combustion  enters  the  regenerator  cham- 
bers under  suction  through  air  valves  in  the  connec- 
tion between  the  bottom  regenerator  chamber  and 
the  side  stack  flue.  This  inlet  is  opened  and  closed 
by  the  automatic  reversing  mechanism — being  open 
when  the  reversing  damper  on  the  same  side  is  closed. 
The  amount  of  air  entering  can  be  controlled  at  this 
point  by  more  or  less  restricting  the  opening  by  the 
use  of  strips  of  steel  called  finger  bars.  The  air 
passes  up  through  the  regenerators,  is  heated  to  1700 
F,  (927°  C),  and  enters  the  vertical  flues,  where  com- 
bustion takes  place.  The.se  air  openings  into  the 
vertical  flues  are  6.213  sq.  in.  in  area,  except  the  end 
of  the  flue  which  is  9.281  sq.  in.,  to  supply  additional 
air  for  the  greater  amount  of  gas  burned  in  the  end 
flue.  Each  vertical  flue  is  continued  above  the  hori- 
zontal flue  to  the  top  of  the  battery  where  it  is  covered 
by  a  east  iron  cap.  This  cap  furnishes  a  means  of 
inspecting  each  flue  and  also  a  means  of  changing  noz- 
zle brick  or  .sliding  brick  settings. 

The  openings  from  each  vertical  flue  into  the  com- 
mon horizontal  flue  is  regulated  by  a  sliding  brick 
in  order  to  secure  uniform  pressure  condition  in  each 
vertical  flue.  The  gas  is  burned  up  the  vertical  flue 
in  such  a  manner  that  the  tip  of  the  flame  extends 
approximately  24"  from  the  top  horizontal  flue. 

The  products  of  combustion  are  conducted  from  the 
vertical  flues  on  one  side  of  the  oven  into  the  hori- 
zontal flues,  across  and  down  through  the  vertical 
flues  on  the  other  side,  and  through  air  ports  into 
opposite  regenerator  chambers,  where  the  gas  is  rob- 
bed of  most  of  its  sensible  heat.  From  the  regenera- 
tor chamber  the  waste  gas  is  conducted  through  the 
air  bos  to  the  stack  flue,  thence  to  the  stack.  On  19 
hour  coking  time  the  average  vertical  flue  tempera- 
tor  on  low  heated  coke  is  2300°  F.  (1260'C1. 

The  draft  on  individual  ovens  is  controlled  by  a 
butterfly  damper  in  each  air  box,  connecting  the  re- 
generators with  waste  gas  flue  leading  to  the  stack. 
The  butterfly  dampers  are  set  wide  open  for  the  re 
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ceneraiof   fartliest    awav   from    the  stack  end,   and  eration  for  the  flues  to  clear  themselves  of  any  ex- 

graduallv  eontracted  toward  the  stack  so  that  each  plosive  mixtures.    Every  operation  —reversing,  gas 

regenerator  of  the  entire  battery  of  64  ovens  is  un-  pressure,  temperature,  gas  consumption,  etc.— is  re- 

der  the  same  draft  conditions,  individual  ovens,  how-  corded  by  clock  recording  instruments, 

ever  may  be  given  more  or  less  gas  to  compensate  In  as  much  as  the  gas  is  introduced  through  the 

for  variable  conditions  that  may  exist.  gun  brick  and  nozzles,  located  in  such  position  m  the 

The  stack  flues  parallel  each  side  of  the  battery,  oven  that  they  become  heated  to  a  Pomt  high  enough 

un  tin.^     to  a  single  flue  at  the  reversing  end  of  the  to  break  up  some  ot  the  fuel  gas  with  the  deposition 

erv,  thence  to  the  stack.    The  stacks  are  built  of  of  carbon,  it  is  necessary  to  provide  means  of  decar- 

info;-  ed  concrete,  brick  lined,  are  8'6"  in  diameter  bonizmg  them.    This  is  done  by  opening  the  cap  on 

a  d  -OO'U"  high.    At  a  point  near  the  junction  of  the  each  gas  gun  several  minutes  after  reversal  on  the 

o  main  flues,  each  flue  has  a  reveling  and  regu-  opposite  side,  from  which  the  gas  is  burned,  allowing 

Ilting  damper.    The  reversing  damper,  during  oper-  air  to  be  drawn  into  gun  brick  and  nozzles,  burnmg 

ation,  is  either  wide  open  or  closed  according  to  the  the  heated  carbon 

side    he  gas  is  burning  on.    The  regulating  dampers  After  the  volatile  matter  is  all  driven  off  from  the 

have  hand  control,  and  when  once  set  are  left  in  po-  eoke  which  at  present  is  comple  ed  in  19  hours  and 

sition  as  long  as  the  desired  differential  exists  be-  ^^^^ich  can  be  accomplished  m  less  time    the  doors 

tween  tlie  two  flues.  The  main  stack  flue  has  a  hand  are  removed  and  the  coke  is  pushed  into  the  quench- 

regulated  damper  bv  which  the  draft  may  be  regu-  «ar  and  is  brought  under  a  spray  of  water  and 

lated.  affecting  both  flues  without  affecting  the  dis-  quenched  for  45  seconds.  In  order  to  quench  this  coke 

tribution  of  d^aft  between  the  coke  and  pusher  side  this  time  6,000  gallons  of  water  per  quench  are  re- 

'  quired,  1,000  gallons  of  which  evaporate.    It  is  im- 

,   ,     „  .  ,        XT    ■        n    4.    ^  portant  to  quench  this  coke  in  a  manner  which  will 

Summary  of  the  Pomts  of  Variable  Control:  .^^^  ^  ^^^^  containing  not  more  than  8%  of  water. 

(1)  Pressure  of  gas  m  tuel  gas  mam  on  each  side  ot  ^^^^  ^^^^  ^^^^  allowed  to  drain  one  minute  and 
battery.  dropped  upon  a  wharf  from  which  it  is  fed,  by  a  rot- 

(2)  Size  of  opening  in  nozzle  brick  in  each  vertical  f^^j  ^  rubber  belt,  passed  over  a  stationary 
flue.  bar  grizzly  screen,  made  up  of  hard  iron  bars  set 

(3)  Setting  of  sliding  brick  at  top  of  each  vertical  with  space  %"  top  and  li/4"  bottom,  6  sets  of  bars, 
flue.  each  bar  24"  long,  and  through  chutes  into  cars.  The 

(4}  Setting  of  draft  butterfly  dampers  in  air  boxes  fines  passing  through  the  grizzly  screen  amount  at 

from  stack  flues.  present  to  approximately  18%  of  the  total  coke  dis- 

(5)  Setting  of  regulating  dampers  in  pusher  and  charged  from  the  oven.  These  fines  are  rescreened 
coke  side  stack  flues.  through  a  rotary  screen  with  %"  Avire  mesh  openings, 

(6)  Setting  of  regulating  damper  In  main  stack  where  the  larger  sizes  are  separated  from  the  dust, 
flue.  The  larger  sizes  are  available  for  domestic  fuel,  while 

(7)  Number  of  finger  bars  in  air  inlet  to  regenera-  80%  of  the  dust  is  required  to  produce  all  the  steam 
tors.  requirements  for  the  entire  coke  and  benzol  plants. 

It  can  readily  be  seen  that  these  points  of  regula-  The  gas  coming  from  the  ovens  enters  a  collecting 

tion  are  all  more  or  less  inter-dependent  and  furni.sh  main  through  ascension  pipes  and  mushroom  valves, 

a  very  flexible  means  of  control.  The  collecting  main  is  "U"  shaped  and  so  designed  as 

The  gas  is  reversed  every  half  hour  by  a  clock  en-  to  give  the  gas  a  speed  of  approximately  five  feet  per 

ergizing  a  motor  driven  master  control.    First,  the  second,  and  the  suction  main  is  so  designed  as  to  give 

gas  is  shut  off  by  closing  individual  valves  in  the  line  a  speed  of  travel  of  approximately  fifteen  feet  per 

from  the  fuel  gas  main  to  the  gas  gun.    The  valves  on  second.    In  order  to  maintain  uniform  gas  pressure  in 

either  side  of  the  battery  are  all  connected  by  a  rod  and  the  collecting  main  a  butterfly  regulating  valve  is 

cable  to  separate  gas  cock  machines.  Second,  the  re-  inserted  in  the  suction  main  and  is  controlled  by  an 

versing  dampers  are  reversed,  the  same  machine  re-  electric  conti'ivanee  known  as  a  Northwestern  Gov- 

versing  the  air  opening  in  the  air  box.    Third,  the  eruor.    This  valve  is  set  so  as  to  hold  a  pressure  in 

gas  cocks  on  the  opposite  sides  are  opened.    The  gas  the  collecting  main  at  3i/2  mm  of  water, 

is  put  on  by  the  gas  cock  machine  releasing  cable  al-  The  gas  leaves  the  ovens  at  an  average  temperature 

lowing  counterAveight  to  open  cocks.    [The  gas  is  of  600°C,  enters  the  collecting  main  at  400°  C  and 

taken  off  by  the  machine  pulling  against  the  counter-  leaves  the  collecting  main   to   the   suction   main  at 

weight  and  is  positive  in  action.  200°C. 

The  various  steps  in  reversing  are  so  timed  that  The  heavy  tars  are  quickly  condensed  and  drop  out 

enough  time  interval   is  allowed   between   each   op-  in  the  collecting  mains  and  in  order  to  prevent  this 

The  Following  are  Clairton  Average  Settings  and  Readings  on  19-Hour  Coking  Time. 

Gas  pressure  on  pushing  side     4U  mm  of  water 

Gas  pressure  on  coke  side   50  mm  of  water 

Stack  draft  on  pusher  side   21  ram  of  water 

Stack  draft  on  coke  side   22  mm  of  water 

Temperature  of  waste  gas  at  base  of  stack   275°C 

Gas  burned  per  hour  pusher  side   180,000  cu.  ft. 

Gas  burned  per  hour  coke  side   200,000  cu.  ft. 

Back  pressure  in  collecting  mains   2.5  mm  of  water 

Average  draft  at  top  of  regenerator  chamber — pusher  side —   .36"  water 

Average  draft  at  top  of  regenerator  chamber — coke  side —   .40"  water 

Opening  in   air  inlet   to   regenerators — pusher  side —   84.7  sq.  i*. 

Opening  in  air  inlet  to  regenerators — coke  side — ..   ..   i?>.7  .^q.  in. 
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pitpliy  tar  from  building  up  and  stopping  the  mains,  whizzed  for  a  period  of  15  minutes,  after  which  it  is 
a  constant  stream  of  what  is  known  as  flushing  tar  is  washed  with  a  small  quantity  of  hot  water  and  whizzed 
flooded  through  these  mains.  This  flushing  tar  is  a  for  another  few  minutes.  The  drj-er  is  then  stopped 
mixture  of  50%  tar  and  50%  ammonia  liquor.  This  and  the  salt  is  scraped  off  the  copper  screen  with  cop- 
carries  the  heavy  tar  and  such  pitch  as  is  formed  to  per  paddles  and  dropped  upon  a  rubber  conveying  belt 
the  end  of  the  main,  where  the  hard  pitch  is  screened  and  is  discharged  into  a  revolving  drum  dryer  known 
out  and  I'emoved.  The  gases  in  their  travel  from  the  as  air-heated  dryer  in  which  the  moisture  is  reduced 
ovens  to  the  primary  coolers  are  reduced  200°C  to  from  2%  to  less  than  %  of  one  per  cent. 
75°C.  During  the  cooling,  70%  of  the  tar  is  condensed  The  normal  specifications  of  Sulphate  of  Ammonia, 
in  the  collecting  mains  before  the  primary  coolers  are  <'•'  H  for  a  Sulphate  of  Ammonia  containing  not  under 
reached,  20%  is  condensed  in  the  suction  mains  and  25.00%  ammonia  (NHj).  This  would  enable  us  t« 
approximately  8%  of  the  lighter  tars,  and  most  of  the  have  a  moisture  content  not  to  exceed  2%.  However, 
Aval  or  vapors,  are  condensed  in  the  primary  coolers,  a  considerable  demand  exists  for  a  very  dry  sulphate, 
The  temperature  in  the  gas  inlet  to  the  primary  cool-  in  which  the  moisture  content  is  .15%.  In  order  to 
ors  is  75°C,  while  the  outlet  from  the  primary  coolers  .15%  and  the  acid  content  under  .15%.  In  order  to 
is  28°C.  The  liquor  and  tar  are  combined  and  the  secure  the.se  results  ,  the  air-heated  drj-er  drum  has 
mixture  flows  to  a  circulating  drain  tank  from  which  been  introduced' and  this  high  grade  quality  procured, 
it  is  pumped  to  the  tar  separating  tank.  Practically  all  the  Sulphate  of  Ammonia  is  used  as 

In  order  to  maintain  uniform  operating  conditions  a  fertilizer — in  some  cases  blended  with  bone  dust  and 

it  is  extremely  important  that  the  even  temperature  in  many  cases  used  without  mixing  with  bone  du.st  or 

control  of  the  gases  be  constantly  maintained.    After  phosphates  or  other  fertilizing  mediums.    From  the 

the  gases  are  passed  through  the  primary  coolers,  the}"  anah'ses  of  the  coal  it  will  be  noted  that  it  contains 

are  under  a  suction  of  30  cm.  of  water.    The  Clairton  approximately  5%  of  combined  water  and  3%  of  free 

Plant  is  equipped  with  five  Connersville  Exhausters,  water,  making  a  total  of  8%  of  water.    This  water  is 

each  having  a  capacity  of  40,000,000  cu.  ft.  per  24  condensed  and  dissolves  out  of  the  gas  and  the  tar  a 

hours  at  100  R.P.M.    Each  exhauster  is  driven  by  tw)  certain  amount  of  Ammonium  sulphide  and  Ammon- 

simple,  non-condensing,  direct    conected,    Hamilton  ium  Carbonate  and  practically  all  of  the  Chloride  of 

Engines,  built  by  the  Hooven,  Owens  and  Rentschler  Ammonia.    Thus  the  ammonia  which  is  taken  out  of 

Company.  the  gas  by  this  water  amounts  to  approximately  20% 

After  passing  through  the  exhauster,  the  gas  is  of  the  total  ammonia  content  of  the  gas. 

raised  in  temperature  by  compression,  from  a  suction  This  weak  liquor,  as  it  is  called,  contains  about  1% 

of  15"  of  water  to  a  compression  of  50"  of  water.   The  of  total  ammonia  (NH3),  is  separated  from  the  tar 

gas  is  then  passed  through  the  tar  extractors  which  by  gravity,  in  separating  tanks,  and  is  put  through 

eliminate  the  last  traces  of  tar  vapors  by  mechanical  ammonia  stills  where  it  is  brought  in  intimate  contact 

means,  i.e.,  forcing  the  gas  through  finely  perforated  with  a  solution  of  lime  water  and  steam.     The  lime 

plates  and  allowing  it  to  impinge  upon  a  flat  surface,  combines  with  the  ammonium  chloride  forming  cal- 

which  breaks  up  the  little  tarry  mist  into  globules,  cium  chloride,  and  the  ammonia  is  driven  off  as  a 

The  gas,  thus  free  from  the  tar,  is  preheated  to  a  gas  and  is  led  through  cast  iron  pipes  into  the  gas 

temperature  of  60°  C  and  then  passed  through  the  mains  before  the  saturators,  thus,  all  being  converted 

lead  lined  saturators  containing  a  solution  of  5%  into  sulphate  of  ammonia.    If,  however,  there  is  a 

Sulphuric  Acid.    The  gas  coming  in  contact  with  this  market  for  concentrated  ammonia  liquor,  the  ammonia 

acid  gives  up  all  of  its  ammonia  which  forms  Am-  gases  from  the  ammonia  stills,  instead  of  being  eon- 

monium  Sulphate   (    (NH^),  SO4).    After  this  acid  ducted  to  the  saturators,,  are  condensed  into  liquor 

bath  becomes  saturated,  the  crystals  of  Ammonium  and  sold  as  ammonia  liquor  containing  20%  to  25% 

Sulphate  fall  to  the  bottom  and  are  ejected  with  an  (XH3). 

air  syphon  ejector  and  thrown  upon  a  draining  table.  The  tar,  after  it  has  been  allowed  to  settle  and  the 

The  mother  liquor  is  returned  to  the  saturator  and  the  ammonia  liquor  separated  (which  -takes  place  by  grav- 

salt  is  periodically  paddled  into  the  centrifugal  dryer,  ity),  is  then  loaded  into  tank  cars  of  10.000  gallon 

These  dryers  are  40"  in  diameter  and  have  a  copper  capacity.   Most  of  the  tar  is  shipped  to  the  open  hearth 

screen  perforated  with  5/64"  holes,  backed  up  with  and  heating  furnaces,  where  it  is  burned  in  connection 

#18  gauge,  11  strands  to  the  inch,  copper  wire  mesh,  with  coke  oven  gas  as  a  fuel  for  the  production  of 

with  copjjer  screen  perforated  with  5/16"  holes  on  the  open  liearth  steel,  and  the  remainder  is  disposed  of  to 

outside,  and  during  the  drying  process  are  speeded  various  tar-using  industries. 

up  to  650  R.P.M.    The  salt  is  built  up  on  the  walls  of  The  following  is  a  typical  analyses  of  Clairton  Coal 

this  centrifugal  dryer  to  the  extent  of  4  or  5"  and  is  Tar: 

Moisture   1.25% 

Specific  gravity   1.156  (at  15°C) 

Viscosity   140  at  60°C  (Saybolt  method) 

Free  carbon   4.25% 

B.T.TT.  per  pound  16.200 

Sulphur   .55% 

Distillation — 

Light  oil  (0°  to  170°C)  20%^ 

Carbolic  oil  (170-230°C)   9.60%  3%  carbolic  aeid. 

I  6%  eresrlic  acid 

Creosote  oil  (230-270°C)    10.20% 

Anthracene  oil  (270-350°C)   23.00% 

Pitch  (at  350°C)  •  •  •   57.00% 

Coke  residue  (at  1200°C)   17.20% 


,Iiily. 

After  the  <?as  passes  the  ammonia  satiirators,  it  is 
passed  tlirouoh  final  coolers  where  it  is  brought  in 
direct  contact  with  a  water  spray  and  cooled  from 
60°C  to  25°  ('.  at  which  temperature  it  is  passed 
tlirouji-li  the  oil  scrubbers. 

These  oil  scrubbers,  arranged  tliree  in  a  series,  are 
16'0"  indiam.  and  lOO'O"  high,  filled  iij)  with  wooden 
grids  for  80'0"  in  such  a  matuier  that  the  oil  which 
is  trickling  down  through  the  grids  from  a  series  of 
24  sprays  at  the  top  comes  into  intimate  contact  with 
the  gas.  The  wasli  oil,  as  it  is  called,  absorbs  the 
benzol  va|)ors  from  the  gas.  These  oil  scnibbers  are 
so  designed  that  the  gas  will  have  a  speed  of  not  under 
three  feet  per  second  and  a  time  of  contact  through 
these  series  of  three  scrubbers  of  not  less  than  60  sec- 
onds. In  this  manner  90%  to  96%  of  all  the  benzol 
vai)ors  ai-e  extracted  from  the  gas  at  a  temperature  of 
25°C  and  the  oil  will  have  a  saturation  of  21/2  to  3% 
of  benzol  and  its  homologues. 

The  gas,  after  it  has  been  debenzolized,  is  metered 
by  a  Thomas  Meter,  i.e.,  an  electric  meter  which  meas- 
ures the  current  required  to  heat  up  the  gas  2°C, 
after  which  it  is  passed  to  a  100,000  cubic  foot  regulat- 
ing holder.  Forty-three  per  cent.  (43%)  of  this  gas 
is  required  for  heating  up  the  ovens,  while  the  re- 
maining 57%  which  is  designated  "surplus  gas,"  is 
sent  to  the  booster  station  where  it  is  boosted  by  steam 
driven  turbines  to  a  pressure  of  7  pounds  and  delivered 
thrnugli  a  40"  gas  main  for  a  distance  of  6  to  9  miles, 
supi>lying  gas  to  the  steel  mills  at  Clairton,  Duquesne, 
Homestead  and  Braddock.  The  following  is  a  typical 
analyses  of  Clairton  debenzolized  (fuel)  gas : — 

Carbon  Dioxide  (CO..)   1.8%  by  volume 

Carbon  Monoxide   (CO)   3.5% 

lUuminants  (C..H,)   3.0% 

Methame  (CHJ  36.6% 

Hvdrogen  (H,)  53.9% 

Nitrogen  (N„)   3.2%, 

B.T.U.'s.  Calculated  582.9% 

Hydrogen  Sulphide  as  Sulphur, 

pounds  per  1.000  cu.  ft  75  Lbs. 

Tlie  wash  oil,  thus  saturated  with  benzol  and  its 
homologues  to  the  extent  of  21/2  to  3%,  is  pumped  to 
the  wash  oil  stills  at  the  benzol  plant,  where  it  is  heat- 
ed up  to  a  temperature  of  150° C  through  superheaters, 
then  led  into  the  wash  oil  stills  where  it  is  brought 
into  contact  with  live  steam  where  the  benzol  vapors 
are  driven  out  of  the  wash  oil.  These  ai'e  condensed 
and  separated  from  the  water  and  form  what  is  known 
as  light  oil.  The  wash  oil,  thus  debenzolized  to  a  point 
where  it  coiitains  less  than  .3%  light  oil.  is  cooled  off 
through  pipe  coolers  and  retui-ned  to  the  scrubbers 
to  take  up  another  load  of  benzol. 

The  light  oils  coming  from  the  light  oil  stills,  con- 
tain approximately  8%  of  Avash  oil  and  naphthalene. 
This  wash  oil  and  naphthalene  are  removed  by  dis- 
tiilins;  the  light  oils  in  an  intermittent  still  known  as 
a  mule  still  (capacity  20,000  gallons),  thus,  approxi- 
mately 2%  of  the  benzol  and  its  homologues  are  dis- 
tilled off,  leaving  a  residue  of  naphthalene  and  wash 
oil.  This  residue  is  drawn  into  a  decanter  tank  and 
forced  by  air  pressure  into  cooling  pans  where  the 
naphthalene  is  crystallized  out  and  the  wash  oil  is  re- 
turned to  the  circidating  system. 

The  light  oil  analyzes  approximately  as  follows: 

Cnide  Benzol     63%, 

Cnide  Toluol   16% 

("rude  Xo.  1  Solvent   8% 
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Crude  No.  2  Solvent   5% 

Wash  Oil  and  Naphthalene  residue  . .  8% 

In  this  crude  distillation  the  total  benzol  fractions 
with  the  exception  of  the  heavj^  No.  2  Solvent  are  com- 
bined, while  the  heavy  solvent  is  separated.  The 
combined  benzol  fi*actions  are  then  pumped  into  a  lead 
lined  agitator  which  is  capable  of  holding  10,000  gal- 
lons of  crude  benzol.  Then  .4  pounds  of  66°  sulphuric 
acid  per  gallon  of  product  is  added  (acid  being  added 
in  small  quantities)  and  the  content  is  agitated  for  a 
period  of  three  hours,  after  which  the  sludge,  which 
consists  mainly  of  thiophenes  and  unsaturated  hydro- 
carbon compounds,  is  removed  and  drawn  off  into  an 
acid  pot.  After  the  benzol  is  sufficiently  washed  with 
acid,  which  is  determined  by  laboratory  tests,  it  is 
then  washed  with  water  and  neutralized  with  a  10% 
solution  of  caustic  soda.  The  Avater  and  the  caustic 
soda  are  drawn  off  and  this  washed  benzol  product  is 
then  pumped  to  the  pure  stills  where  the  product  is 
either  fractionated  into  pure  porducts  or  refined  into 
mixed  products,  according  to  the  market  requirements. 
The  loss  sustained  in  washing  amounts  to  9%  of  the 
pj'oduct  washed,  while  the  loss  sustained  in  the  pure 
sl'l  amounts  to  8%  of  the  product  in  residue  and  non- 
condensable  gases. 

The  paper  concludes  with  a  complete  inventory  of 
the  plant  equipment,  which  is  too  long  to  reproduce 
here. 

The  present  installation  consists  of  12  batteries  of 
64  ovens,  or  768  ovens  in  all,  and  it  is  expected  that 
the  complete  plant  will  consist  of  24  batteries. 

In  addition  to  the  by-product  buildings  and  equip- 
ment, which  is  very  complete  and  includes  a  light-oil 
recovery  plant  and  apparatus  for  the  refining  of  ben- 
zol and  the  production  of  washed  toluol,  the  plant  is 
equipped  with  a  drinking  water  system,  fire  protec- 
tion SA'stem,  laboratory,  office  and  other  small  build- 
ings. A  completely  equipped  machine  shop  is  provid- 
ed, with  blacksmith  and  boiler  shops.  Conveniences 
for  communication  and  employees'  use  include  a  tele- 
phone system,  bathrooms  and  toilets  and  a  sewage  dis- 
posal plant. 

For  the  housing  of  the  workmen,  500  modern  dwell- 
ing houses,  4  to  9  rooms  each  are  provided,  equipped 
with  furnace,  running  water,  gas,  electric  light  and 
bath.  Five  boarding  houses  with  accommodation  for 
128  men  are  erected,  and  there  are  fifty  3-room  houses 
for  colored  families,  and  a  community  laundry  and 
bath-house  for  colored  families. 

Very  complete  transportation  facilities  are  provided, 
including  storage  capacity  for  250,000  tons  of  coal, 
500  steel  hopper  cars  for  coke  shipments,  and  a  fleet 
of  120  steel  barges  with  a  capacity  of  1,000  tons  each 
on  a  nine  foot  draft. 


A  NEW  USE  FOR  ANTIMONY. 

Antimony,  injected  intravenously,  has  been  found 
to  be  an  absolute  specific  for  two  of  the  most  intract- 
able parasitic  diseases  afflicting  human  being  in  Egypt. 
It  has  been  found  that  antimony  used  in  this  way  will 
kill  not  only  the  parasite  in  its  habitat  in  the  body, 
but  will  also  destroy  the  ova  and  prevent  the  patient 
from  being  a  "carrier"  of  disease.  It  is  not  to  "he 
expected  that  any  increased  demand  for  antimony  will 
arise  from  this  discovery,  but  it  is  an  interesting  re- 
minder thai  the  use  of  metals  is  A'ery  varied. 
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Book  Reviews 


Iron  and  Steel 

B}^  Erik  Oberg,  Editor  of  "Machinery,"  and  Frank 
lin  D.  Jones,  Associate  Editor  of  "Machinery."  Pub- 
lished by  the  Industrial  Press,  New  York.  328  pages, 
•with  illustrations,  6i/^  x  ins. 

This  work  summarises  in  plain  language  and  in  a 
fairly  comprehensive  way  the  history  and  present 
practice  in  the  manufacture  of  iron  and  steel.  It  is 
not  intended  for  the  use  of  operating  specialists  in 
the  actual  manufacture  of  iron  and  steel,  but  "as  a 
text-book  suitable  for  students  in  technical  schools 
and  tliose  in  the  machine-building  and  mechanical 
engineering  fields,  who  want  a  broad  general  survey 
of  the  iron  and  steel  industry,  with  definite  practical 
information  pertaining  to  the  various  commercial 
forms  and  grades  of  iron  and  steel  products,  and  the 
particular  class  of  service  for  which  the  different 
grades  are  applicable." 

Within  these  specified  limits  the  work  is  admirably 
suited  to  its  purpose,  and  presumably  has  been  writ- 
ten out  of  the  experience  which  the  editorial  staff 
of  "Machinery"  have  acquired  of  the  necessity  for 
such  a  work  among  those  whose  business  it  is  rather 
to  use  iron  and  steel  than  to  manufacture  it. 

The  volume  is  modern  in  its  references,  and  we 
notice  some  sane  references  to  the  comparative  val- 
ues of  iron  ores  as  influenced  by  location  and  com- 
mercial considerations.  There  is  an  interesting  de- 
scription of  the  various  methods  of  iron  ore  "bene- 
ficiation." 

An  unusual  illustration  is  that  of  the  "spark  ray" 
and  "spark  pictures"  given  by  steels  of  varying  con- 
stituents, and  there  is  also  a  well  illustrated  refer- 
ence to  the  microscopic  study  of  steel,  and  the  mod- 
ern developments  of  metallurgy. 

The  chapter  on  Electric  Steel  is  a  fair  summary  of 
the  present  status  of  the  electric  furnace,  and  is  il- 
lustrated by  cuts  of  the  better  known  types  of  fur- 
nace. 

Rolling  mill  practice  is  discussed  at  full  length, 
with  much  attention  to  the  market  side  of  operat- 
ing. 

The  chapter  on  "Structural  Carbon  and  Alloy 
Steels"  is  confined  largely  to  a  description  of  the  me- 
chanical qualities  of  alloy  steels,  and  the  references 
to  high-speed  steel  bear  mostly  on  the  iSuty  which  may 
be  expected  from  various  well-known  alloys. 

For  those  who  require  a  working  knowledge  of  the 
characteristics  of  the  numerous  varieties  of  iron  and 
steel,  and  the  multiplicity  of  the  names  under  which 
these  varieties  are  now  offered  for  sale,  the  book  is 
well  designed. 

As  the  authors  remark:  "Steel  of  almost  any  de- 
sired physical  characteristics  may  now  be  obtained," 
but  the  characteristics  of  modern  steels  are  not  suf- 
ficiently understood  by  designers,  manufacturers  and 
purchasing  agents,  to  enable  full  advantage  to  be  tak- 
en of  their  wide  range. 


QUALITIES  OF  STEEL  FOR  GUNS. 

Anon.  (Machinery,  Vol  XXV,  No.  9,  p.  835,  May, 
1919.)— The  metallurgy  of  gun  steel  has  been  greatly 
altered  as  a  result  of  the  war.  As  the  war  drew  to  a 
close,  steel  for  large  guns  was  being  made  in  a  radically 
different  manner  than  had  ever  been  thought  possible. 
It  was  an  accepted  fact  four  years  ago  that  only  acid 
open-hearth  steel  could  be  safely  incorporated  in  ord- 
nance guns,  and  the  plants  especially  built  in  this 
country  adopted  this  process.  The  reason  for  this  pol- 
icy was  that  it  is  possible  by  this  proce.ss  to  make  un- 
usually pure  and  reliable  metal,  and  it  was  thought 
that  this  was  the  only  method  by  which  this  was  pos- 
sible. The  great  disadvantage  involved  is  the  length 
of  time  to  produce  a  heat  of  such  steel.  In  all  such 
work  the  complete  deoxidation,  the  formation  of  the 
proper  slags,  and  the  refinement  of  the  metal  con.sumed 
from  thirteen  to  fifteen  hours  in  the  case  of  a  forty- 
or  fifty-ton  heat  with  the  utmost  care  necessary.  As 
the  development  of  the  ordnance  program  progressed, 
it  was  found  that  the  large  electric  furnace  refining 
hot  metal  on  a  basic  bottom  produced  gun  .steel  equal 
if  not  superior  to  that  made  by  the  long-drawn-out 
acid  open-hearth  process. 

While  a  three  per  cent,  nickel  steel  was  the  standard 
alloy  incorporated  in  many  of  the  guns,  it  is  stated  that 
at  a  large  British  plant  a  plain  carbon  electric  steel 
was  giving  entire  satisfaction  in  the  last  months  of  th 
war.  It  is  also  reported  that  in  one  American  planr 
gun  steel  that  met  ordnance  specifications  satisfactor- 
ily was  being  made  in  basic  open-hearth  fiimaees  — ■ 
a  steel  that  was  tabooed  for  guns  before  the  war  and 
later.  It  is  probably  a  fact  that  had  the  war  con- 
tinued much  longer,  the  electric  furnace  would  have 
been  the  first  selected  as  the  agent  with  which  to 
make  ordnance  steel.  It  was  even  being  scheduled 
for  one  of  the  later  plants,  and  this  is  so,  not  so  much 
perhaps  because  of  the  superiority  in  quality  over  acid 
open-hearth,  but  because  the  same  amount  of  suitable 
metal  can  be  made  in  about  one-third  the  time. — Abs. 
Journal  Franklin  Inst. 
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I  EDITORIAL  I 


Tilt:  rossjjuLirih's  of  concealed  iron- 
ore  DEI'OSITS  IS  NOVA  SCOTIA. 

In  the  curi'ent  issue  (see  page  176)  will  he  fouiul  a 
vory  condensed  abstract  of  a  paper  i)repared  by  Dr.  A. 
().  Hayes,  of  the  Geolofrical  Survey,  for  the  Annual 
.Meetinjr  of  the  Mininji-  Society  of  Nova  Scotia  last 
April. 

Dr.  Hayes  is  the  author  of  tlic  best  inouo5J'ra])h  yet 
wi'itten  on  the  \Vat)aiia  irou-ore  deposit,  not  the  least 
interestiiiir  part  of  wiiich  is  the  part  surmised  to  have 
been  taken  in  the  deposition  of  tlie  ore  by  minute  bor- 
ing alirae  in  an  ancient  enclosed  sea,  having  a  modern 
parallel  in  tlie  conditions  now  e.\istin<i-  in  the  Black 
Sea.* 

It  is  of  considerable  general  interest  therefore  that 
Dr.  Hayes,  after  studying  iron-ore  occurrences  in  Cape 
Breton  Island  and  on  the  mainland  of  Nova  Scotia 
slioidd  point  out  the  similarity  in  geological  age  and  in 
l)roi)abl('  method  of  deposition  between  the  immensely 
vahiable  (lejjosit  at  Wabaiia,  and  the  scattered  and  ap- 
l)arently  unimportant  deposits  at  Mira,  Cape  Breton, 
and  near  Arisaig,  N.S.  "Careful  stratigraphieal  com- 
parisons between  the  Cape  Breton  and  Newfoundland 
( 'andjro-Ordovician  groups  should  be  made  before  con- 
cluding that  iron-ore  beds  of  workable  thickness  are 
absent,"  says  Di-.  Hayes,  with  jnirticiilar  reference  to 
Cape  Bi-eton. 

Tile  process  of  deduction  which  leads  a  modern  geo- 
logist to  his  conclusions  necessitates  a  very  wide  range 
of  knowledge,  for  the  science  of  geology,  as  practised  to- 
day, is  not  one  science  but  many,  any  one  of  which,  or 
a  single  branch  thereof,  is  more  than  sufficient  for  a 
lifetime's  study  and  research.  The  reasoning  of  the 
geologist  is,  necessarily  perhaps  to  some  extent,  express- 
ed in  abstruse  technical  wording,  which  accounts  for 
the  scant  attention  his  work  receives  from  the  average 
business  man,  but  the  conclusions  of  the  geologist  lead 
to  discoveries  of  epochal  significance,  when  ]iroperly 
followed  up. 

Creat  industrial  corporations,  controlling  as  some  of 
them  do,  vast  areas  of  undeveloped  mineral  deposits, 
niiijht  very  well  consider  the  employment  of  a  geologist 
to  undertake  research  work.  The  application  of  what 
is  called  "ijure  science"  to  industry  is  not  always  ap- 
parent. If  a  trained  geologist  were  i)ut  to  the  study 
of  any  given  field  he  might  not  for  many  years  discover 
any  fact  that  could  be  expressed  in  dollars  and  cents, 
but  little  by  little,  through  the  patient  adding  of  fact 
to  fact,  there  woidd  emerge  some  astonishing  and  j)Os- 
sibly  un.sought  reward  of  his  labors,  for  it  is  a  fact  not 
usually  appreciated  that  the  great  discoveries   of  the 


workl  have  been,  not  the  result  of  chance,  but  the  re- 
sult of  the  long  process  of  experiment  and  observation 
which  is  known  as  research.  Let  a  trained  geologist 
"browse  around"  a  large  mineral  property  untram- 
melled by  directions,  let  him  go  his  own  way  and  pursue 
the  course  that  his  investigations  indicate,  and — always 
provided  the  proper  person  is  selected — he  Avill  in  due 
time  produce  satisfying  results,  for  it  has  been  truly 
stated  that  "Time  and  money  given  to  provide  for 
scientific  research  is  minute  in  comparison  with  the 
huge  amounts  derived  from  the  development  of  the  re- 
.sults  of  research." 


*  AVabana  Iron  Ore  of  Newfoundland,  by  A.  0.  Hayes, 
Memoir  78  Dei)artment  of  Mines,  Ottawa.  Geological 
Series  66. 


CUTLERY  MANUFACTURE  SHOULD  ATTRACT 
CANADIAN  ENTERPRISE. 

The  Montreal  "Gaeztte"  contains  the  following  note: 
"There  is  at  least  one  branch  of  the  steel  trade  in 
"which  England  still  enjoys  supremacy,  cutlery  and 
"tools.  Sheffield  is  reported  to  be  quite  unable  to 
"cope  with  the  demand  for  these  wares,  and  orders  are 
"being  declined  because  of  inability  to  execute.  High 
"prices  have  not  slackened  buying,  and  the  only  draw- 
"back  to  the  trade  is  lack  of  workmen,  and  a  decline 
"in  the  quality  of  their  work.  Germany  has  been  a 
"vigorous  competitor  of  English  toojs  and  cutlery  in 
"neutral  markets  but  that  competition  is  gone  for  a 
"time." 

Why  should  not  Canada  develop  a  cutlery  industry? 
Recently,  Canadian  manufacturers  of  crucible  and  tool 
steel  have  .shown  ability  to  compete  with  the  Sheffield 
pi'oduct,  and  we  hoi)e  as  regards  German  competition 
that  "it  is  gone  for  a  time." 

The  control  the  Germans  had  upon  the  Canadian  cut- 
lery market  was  almost  exclusive.  A  "Sheffield  blade" 
could  not  be  purchased  at  many  of  the  leading  hard- 
ware stores,  and  the  public  were  offered  the  products 
of  Henry  Boker  &  Sons,  of  Solingen,  in  most  attrac- 
tive guises.  The  lioker  firm  supplied  the  Canadian 
hockey  skate  decorated  with  such  names  as  "Strath- 
cona,"  and  catei'ed  in  every  way  to  the  desires  of  our 
honu'  market.  .\  <\[iu-\  investigation  even  today  of  the 
razors  u.sed  at  barber  shojjs  will  show  that  they  are 
chiefly  of  German  origin,  and  a  tour  of  the  hardware 
stores  will  disclose  large  stocks  of  Boker "s  goods.  It 
may  be  .said  that  before  the  war  the  Boker  firm  entire- 
ly controlled  the  Canadian  cutlery  market. 
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Since  the  war,  some  very  good  cutlery  has  been  com- 
ing from  the  United  States.  Knives,  scissors  and  razors 
of  good  appearance  and  apparently  good  quality  are 
now  an  important  part  of  United  States  imports  into 
Canada.  Some  Japanese  cutlery  is  coming  in,  but  it 
is  very  poor  stuff.  The  Japanese  are  no  novices  in  the 
manufacture  of  cutting  instruments,  and  they  can  make 
the  very  best,  but  the  article  now  being  imported  from 
Japan  is  a  poor  imitation  of  standard  British  and  Ger- 
man grades,  and  is  not  a  serious  competitor  as  yet. 

Sheffield  goods  will  doubtless  maintain  their  excel- 
lence, and  Sheffield  manufacturers  will  also  doubtless 
maintain  their  conservatism,  one  feature  of  which  ap- 
pears to  be  a  disinclination  to  enlarge  production.  If 
this  attitude  of  the  Sheffield  cutlery  trades  continues  to 
restrict  importations  into  Canada,  it  would  appear  that 
a  good  opportunity  to  develop  a  cutlery  industry  now 
presents  itself  in  Canada.  Presumably  our  wholesal- 
ers are  not  now  so  enamoured  of  Boker  wares  as  they 
were,  and  if  our  friends  in  the  United  States  can  make 
good  cutlery  to  sell  in  Canada,  why  cannot  equally  good 
cutlery  be  manufactured  at  home?  We  have  all  the 
necessary  materials  to  commence  manufacture  imme- 
diately.   

EDITORIAL  NOTES. 

There  seems  to  be  little  prospect  that  building  costs 
will  decline  in  the  near  future.  The  value  of  all  build- 
ings is  today  much  greater  than  it  was  before  the  war, 
and  greater  than  it  was  say  a  year  ago.  Replacement 
is  not  so  difficult  as  it  was,  because  of  the  removal  of 
certain  embargoes  and  restrictions  designed  to  discour- 
age building  expenditures  during  the  war  period,  but 
it  is  not  any  less  costly.  Insurance  schedules  should  be 
adjusted  to  counterbalance  the  increased  value  of  build- 
ings, or  the  decreased  value  of  currency,  whichever  ex- 
planation of  an  indisputable  fact  is  preferred.  A 
scrutiny  of  insurance  schedules  and  a  fair  revaluation 
of  properties  would  in  many  cases  today  reveal  inade- 
quate insurance. 


"The  Electrical  News"  quotes  from  the  Bulletin  of 
the  Industrial  Commission  of  Wisconsin  as  follows  :^ — 
"The  statement  has  been  made  numerous  times  that  of 
"500,000  avoidable  accidents  annually,  125,000  may  be 
"attributed  directly  or  indirectly  to  poor  lighting. 
"While  definite  statLstical  proof  of  this  statement  is 
"lacking,  it  is  believed  to  be  a  conservative  estimate."' 

The  Report  of  the  Ontario  Workmen's  Compensation 
Board  says  that  secondary  causes  of  accident  such  as 
bad  lighting  cannot  be  tabulated  but  that  they  are  often 
of  greater  importance  from  a  prevention  point  of  view 
than  the  primary  cause  itself.  The  Board  also  states 
that  the  employer's  responsibility  is  perhaps  greater  in 
cases  of  non-mechanical  accident  than  he  is  willing  to 
admit  and  even  greater  than  he  thinks  it  is.  If  a  work- 
man slips  and  falls  it  seems  liard  to  charge  the  employ- 
er as  responsible,  but  the  condition  of  lighting  might 
be  directly  responsible  for  the  accident. 


The  arrangement  of  lighting  for  the  purpose  of  pre- 
venting accidents  might  well  engage  the  attention  of 
the  safety  engineer.  It  is  the  arrangement  of  lights 
rather  than  their  intensity  that  makes  for  safety,  and 
the  dark  places  can  only  be  learnt  hy  observation  at 
night.  The  avoidance  of  confu.sing  glares  and  shadows 
can  often  be  achieved  without  any  extra  expense  in 
cost  of  current  or  material  by  a  little  study  and  actual 
experiment  at  night.  If  one-quarter  of  all  avoidable 
accidents  are  supposedly  due  to  defective  illumination, 
the  subject  will  repay  detail  consideration. 


The  July  is.sue  of  Machinery' '"  contains  an  article 
by  Franklin  D.  Jones,  Associate  Editor,  on  "Tempera- 
ture Indicating  and  Controlling  Systems,"  which  is  ra-  I 
ther  a  revelation  of  the  extent  to  which  accurate  con- 
trol of  heat  processes  has  been  attained  by  the  use  of 
electrical  signals  actuated  by  pyrometric  devices.  The 
heat-treatment  of  steel  is  one  of  the  processes  dealt  with 
in  the  article,  and  in  this  respect  the  editorial  calls  at- 
tention to  the  perfection  to  which  pyrometric  control 
has  been  developed,  and  remarks  "these  different  forms 
"of  mechanically  and  electrically  operated  instruments 
"for  regulating  temperatures  according  to  what  is  de- 
"  finitely  known  about  heat-treating  processes,  are  a 
"practical  illustration  of  the  constant  trend  in  indus- 
"  trial  organizations  away  from  what  someone  thinks  is 
"right  to  what  has  been  proved  to  be  right."  The  ar- 
ticle, which  is  one  of  a  series  of  three,  should  be  read 
by  metallurgists  who  desire  to  substitute  accurate  con- 
trol for  approximations  and  surmise. 

Once  the  characteristics  given  by  a  selected  heat 
treatment  are  ascertained  and  recorded,  a  repetition  of 
the  treatment  will  give  the  same  characteristics  again 
and  again,  which  brings  to  mind  the  statement  made 
by  Dr.  Carpenter  of  Sheffield  that  in  the  near  future 
specifications  for  steel  will  ask  for  a  record  of  the 
working  temperatures  maintained  in  manufacture. 


The  dependence  of  Nova  Scotia  steel  business  on  the 
cost  of  coal  at  the  mines  has  been  clearly  demonstrated 
by  the  decision  of  the  leaders  of  the  United  Mine  Work- 
ers of  America  in  Nova  Scotia  not  to  inaugurate  a  five- 
days'  week  without  conference  with  the  employers. 
This  decision  coincided  with  the  partial  cessation  of 
productive  operations  at  the  Dominion  Iron  &  Steel 
Company's  steel  plant,  and  with  a  very  plain  hint  in 
the  newspapers  that  the  two  things  were  not  uncon- 
nected. The  management  of  the  Dominion  Steel  Cor- 
poration quite  properly  explain  that  the  unascertain- 
able  costs  of  coal-mining  due  to  insatiable  requests  for 
wage  increases  accompanied  by  ever-decreasing  effi- 
ciency and  quantity  of  production,  render  the  calcu- 
lation of  quotations  too  difficult  a  task  for  the  sales 
department.  While  in  Nova  Scotia,  the  steel  industry 
is  entirely  based  upon  the  cost  of  coal  production,  it  ap- 
pears to  bo  forgotten  by  the  miners  that  the  large  pro- 
duction of  coal  which  had  been  developed  in  Nova  Soo- 


August,  1919 


IRON  AND  STEEL  OF  CANADA 


175 


tia  before  the  recent  decline  in  outputs,  was  only  ren- 
dered possible  by  steel  manufacture.  If  the  cost  of  coal 
rises  to  a  point  where  steel  manufacture  is  not  competi- 
tively possible  in  Nova  Scotia,  then  not  only  will  the 
action  of  the  miner  deprive  the  steel-worker  of  employ- 
ment, but  it  will  also  reduce  the  miner's  own  employ- 
ment by  the  extent  to  which  coal  is  used  by  the  steel 
industry.  During  the  year  1918  about  sixty  per  cent  of 
the  entire  coal  production  of  the  Cape  Breton  compan- 
ies was  used  in  connection  with  the  steel  industry. 


A  NEW  MAGNESIUM  ALLOY 

It  is  understood  that  tlu'  Shawinigan  Electi-o-Metals 
Company  has  developed  an  alloy,  consisting  principal- 
ly of  magnesium,  which  has  been  tested  in  the  form 
of  pistons  and  connecting-rods  in  an  Italian  airplane 
engine.  Pistons  and  connecting-rods  of  this  alloy 
have  also  been  tested  in  a  number  of  differing  makes 
of  automobiles.  The  tests  all  indicate  that  a  very 
valuable  alloy  has  been  discovered,  which  will  have 
many  uses,  outside  of  the  numerous  applications  pos- 
sible in  the  aircraft  and  automobile  fields. 

While  .sufficient  of  the  possibilities  of  the  new  alloy 
have  been  ascertained  to  make  engineers  curious,  it  is 
understood  much  careful  research  work  and  experi- 
mental testing  is  considered  advisable  before  pub- 
lishing full  information  as  to  the  characteristics  of  the 
new  alloy.  For  this  purpose  the  Shawinigan  Compa- 
ny has  established  a  large  research  laboratory  at 
Shawinigan  Falls  in  which  the  many  problems  will 
be  exhaustively  studied  and  solved,  if  possible.  In 
due  time  the  Company  expects  to  publish  the  results 
of  its  research  work.  It  is  interesting  to  learn  that 
the  alloy  is  about  one-third  lighter  than  alloys  of 
aluminum  used  for  similar  purposes. 

It  machines  beautifullv  and  rapidly,  and  will  not 
"gum"  the  finest  file.  It  has  a  very  high  heat  con- 
ductivity. It  is  apparently  not  brittle.  Castings 
will  stand  great  distortion  without  cracking.  The 
alloy  gives  promise  of  becoming  an  excellent  bearing 
metal,  and  it  is  even  believed  that  this  quality  will 
obviate  the  necessity  of  employing  bushings  where 
connectiiig  rods  and  pistons  of  the  alloy  are  used. 
Where  tried  in  the  form  of  gears,  cut  from  cast 
blanks,  it  has  worn  at  least  as  well  as  cast  iron  gears. 

Especial  interest  attaches  to  the  possible  applica- 
tions of  the  new  alloy  in  air-craft  development,  as  it 
promises  to  permit  of  greater  strength,  combined 
with  rigidity,  with  a  lesser  weight  than  existing  alloys 
allow,  qualities  which  will  prove  of  advantage  not 
only  in  the  matter  of  engine  design,  but  in  the  frame- 
work eonstniction  of  flyincr  machines. 

The  performances  of  the  Vicker's  bombing  plane 
was  particularly  interesting  because  of  the  large 
amount  of  steel-alloy  contained  in  its  framework,  but 
the  flight  of  the  'R-34  dirigible,  with  a  large  number  of 
passengers  was  a  much  more  imjiortaiit  and  siErnifi- 
eant  feat  from  the  viewpoint  of  practical  transporta- 
tion u.ses.  The  great  weakness  of  the  dirigible,  how- 
ever, is  its  inflammability,  most  unfortunately  de- 
monstrated since  by  the  lost  of  a  British  dirigible  li\ 
fire  in  the  North  Spa.  and  the  curious  fatality  whieli 
recpntly  took  place  in  Detroit.  The  combination  of 
a  fireproof  frame  work  with  a  iion-inflanima])le  gas 
such  as  helium  would    seem  to  promise  well,  and  this 


is  one  of  the  problems  of  passenger  air-flight  that  adds 
peculiar  and  timely  interest  to  the  development  and 
perfection  of  a  material  possessing  such  physical 
characteristics  as  are  understood  to  be  shown  by  the 
new  Shawinigan  alloy. 


BOOK  REVIEW 


Mining  Engineers'  Handbook,  Robert  Peele.  4%  x 
7  X  21/2  inches.  John  Wiley  &  Sons,  Inc.,  New^  York, 
Chapman  &  Hall,  Limited,  London,  1918.    Price  $5.00. 

We  bring  this  handbook  to  the  attention  of  our 
readers,  believing  that  it  is  not  as  yet  sufficiently 
well  known  in  Canada.  Under  the  editorship  of 
Robert  Peele,  Professor  of  Mining  Engineering  in  the 
School  of  Mines  of  Columbia  University,  a  staff  of 
specialists  has  prepared  a  veritable  encyclopedia  of 
that  extremely  varied  and  composite  of  pursuits,  na- 
mely, mining  engineering  as  practised  to-day. 

Not  since  the  time  of  Georgius  Agrieola  has  any 
single  person  essayed  to  write  a  volume  descriptive 
of  the  whole  art  of  mining  engineering,  but  Professor 
Peele,  by  combining  the  labours  and  experience  of 
men  who  are  acknowledged  leaders  and  specialists 
in  their  chosen  branch  of  mining  engineering,  has 
Avell  nigh  accomplished  .such  volume. 

The  volume  contains  44  sections,  and  the  best  idea 
that  can  be  given  of  the  scope  of  the  work  is  to  quote 
a  partial  list  of  the  sections  and  their  writers,  as 
follows : 

Mineralogy,  by  Professor  Alfred  J.  Moses, 
Columbia. 

Geology  and  Mineral  Deposits,  by  Professor 
J.  F.  Kemp,  Columbia. 

Earth  Excavation,  by  H.  P.  Gillette. 

Tunnelling,  by  David  W.  Brunton  &  John  A. 
Davis. 

Mine  Geologic  Maps  and  Models,  by  Reno  H. 
Sales.  Geologist  to  the  Anaconda  Copper 
Mining  Company. 

Mine  organisation  and  Accounts,  by  J.  R. 
Finlay,  and  Cost  of  Mining  by  same  author. 

Mine  Air,  Hygiene.  Explosions  and  Acci- 
dents, by  George  S.  Rice,  TTnited  States  Bureau 
of  Mines. 

Mining  Laws,  by  Horace  "V.  Winchell. 
Ore  Dressing,  by  the  late  R.  H.  Richards. 
Each  of  the  sections  is  fully  detailed  in  itself,  for 
example  the  Section  on  Mineralogy  contains  116  pages 
and  includes  a  bibliography  of  the  more  important 
books  and  papers  relating  to  the  particular  subject 
covered. 

A  set  of  mathematical  tables,  and  a  full  index  com- 
plete the  volume. 

The  book  will  not  only  be  usefiil  to  the  mining  en- 
gineer, but  also  to  the  lawyer  and  other  men  requiring 
reliable  information  regarding  mining  in  all  its 
branches.  The  arrangement  of  the  book  into  sections, 
and  the  full  index  make  reference  ea.sy.  "Peele"' 
will  doubtless  take  its  place  as  a  standard  work  of 
reference  along  with  other  well-known  engineering 
handbooks,  and  dn  not  see  how  any  student  of 
mining  can  afford  to  be  without  it.  The  volume 
contains  2.375  pages,  but  is  surprisingly  liandy,  con- 
sidering the  wealth  of  its  contents.  The  biblio- 
graphies add  greatly  to  the  reference  value. 
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Nova  Scotia  Oolitic  Iron  Deposits  of  Sedimentary 

Origin 


I'.y  Albert  O.  Hayes,  Can.  Geol.  Survey. 


Tlieie  are  several  occurenees  of  bedded  iron  depo- 
sits in  Nova  Scotia,  which,  while  they  have  so  far 
failed  to  compete  with  the  Wabana  iron  ore  in  the 
open  market,  indicate  the  presence  of  ore  formed 
under  similar  conditions  and  point  to  the  possibility 
of  richer  ores  beiiifi'  found  when  the  country  is  more 
thoroutjhly  prospected. 

Bedded  deposits  of  iron  l)earinf;'  minerals  in  Xova 
Scotia  were  laid  down  as  marine  .sediments  in  three 
successive  periods  of  <j:eoIo<jical  time  in  the  Palaeozoic 
era,  ajid  contain  fossils  of  the  early  Ordovician, 
middle  Silurian  and  early  Devonian  epocha.  Similar 
deposits  of  early  Ordovician  age  occur  in  Newfound- 
land and  form  one  of  the  largest  iron  ore  reserves  in 
the  world;  and  the  important  Clinton  ores  of  Silurian 
age  in  the  eastern  United  States  of  the  same  type  are 
also  represented  in  Nova  Scotia.  A  study  of  the  Nic- 
taux  Torbrook  hematites  and  magnetites  gives  a  clue 
to  the  origin  of  these  Devonian  deposits,  and  it  may 
be  useful  to  present  descriptions  of  these  Nova  Scotia 
bedded  iron  ores. 

Deposits  of  the  Ordovician  Period 

Deposits  of  tlie  Oinloviciaii  period  occur  in  Cape 
Breton  county  south  of  the  Mira  river  from  Grand 
Mira  to  Marion  Bridge;  in  Antigonish  county  at  Doc- 
tor's brook  and  Browns  Mountain;  and  in  Pictou 
county  at  Piedmont. 

From  both  field  and  microscopic  examination  the 
Mira  deposits  appear  to  be  of  similar  origin  to  the 
Wabana  iron  ores,  like  whicli  they  are  composed  of 
the  silicate  of  iron  and  alumina,  hematite,  siderite, 
quartz  grains  and  shell  fragments,  all  of  which  were 
originally  laid  down  as  shallow  sea  bottom  deposits. 
The  magnetite  appears  to  be  an  alteration  pi-oduct  due 
to  the  intrusion  of  igneous  rocks. 

As  yet  only  a  small  section  of  the  Caml)ro-Ordovi- 
cian  sediments  has  been  carefully  studied. 

In  the  similar  Wabana  deposits,  ferruginous  hori- 
zons with  thin  beds  of  hematite  recur  through  about 
2,000  feet  of  strata  in  whicli  there  are  only  three 
workable  beds. 

Careful  stratigraphical  comparisons  between  the 
Cape  Breton  and  Newfoundland  Cambro-Ordovician 
groups  should  be  made  before  coiu-luding  that  iron- 
ore  beds  of  workable  thickness  are  absent. 

With  reference  to  the  iron-ore  occurrences  of  Ari- 
saig,  from  the  evidence  obtained,  the  ore  is  most  prob- 
ably sedimentary,  is  of  lower  Ordovician  age,  and  may 
be  directly  correlated  with  the  bedded  hematites  of 
Great  Belle  Tslaiul.  Concei)tion  Bay.  Newfouiulland. 
(Dr.  M.  Y.  William's  Report  is  (piofed  in  confirma- 
tion.) 

Note:  Abstract  of  pa])er  read  at  the  Annual 
IMeeting  of  the  Alining  Society  of  Nova 
Scotia,  23rd  April.  1!»1!).  published  in  the 
Bulletin  of  the  Cainidian  ^Mining  Insti- 
tute for  August.  I>y  lUM-inission  of  the 
Director  of  the  Geoloirical  Survev. 


Deposits  of  the  Silurian  Period 

These  occur  in  Antigonisli  county,  exposed  on  An- 
saig  and  Ross  Brooks,  and  in  Pictou  County    abont  ! 
three  miles  north  of  Sunnybrae  on  Blanchard  Brook. 

These  ore  occurrences  are  undoubtedly  of  sedi- 
mentary origin,  and  appear  to  be  of  the  same  age  and 
horizon,  correlating  with  some  of  the  Clinton  ores  of 
the  Appalachian  region  in  the  United  States.  Except 
for  the  character  of  the  fossils,  the  ores  closely  re- 
semble Wabana  ores  in  structure  and  composition. 
Devonian  Deposits 

Bedded  iron  ores  of  Devonian  age  occur  in  Annapo- 
lis County  at  Clementsport,  and  in  the  Nictaux-Tor- 
brook  District.  In  the  last  named  district  348,639 
tons  of  ore  were  produced  between  IHOl  and  1913.  The 
mines  are  now  idle  and  filled  with  water,  so  that  no 
underground  study  of  the  deposits  could  be  made. 

Sedimentary  origin  of  these  deposits  is  sho^vn  by 
petrographical  examination,  but  rocks  are  much 
metamorphosed  and  distorted.  Correspondences  with 
Wabana  deposits  are  not  enlarged  upon.  The  magne- 
tite present  appears  to  be  an  alteration  product  to  the 
intrusion  of  igneous  rocks. 

Conclusions 

Oolitic  iron  ore  of  sedimentary  origin  was  deposited 
in  Nova  Scotia  at  definite  geological  horizons  in  three 
successive  periods  of  time,  i.  e.,  early  Ordovician.  Mid- 
Silurian  and  early  Devonian. 

The  ore  beds  conform  to  the  underlying  and  over- 
lying strata  and  contain  similar  fossil  forms  to  those 
in  the  accompanying  .sediments.  The  original  shell 
material  of  fossils  even  when  compo.sed  of  thin  walls 
of  lime  carbonate  are  equally  as  well  preserved  in  the 
ore  as  in  the  other  rocks. 

The  iron  bearing  minerals  are  a  silicate  of  iron  and 
alumina,  hematite,  siderite  and  magnetite. 

The  silicate  is  found  in  all  the  ores  and  is  an  ori- 
ginal constituent  of  the  marine  sediments.  Hematite 
is  in  part  an  oxidation  product  from  the  silicate  and 
together  with  siderite  was  deposited  while  the  ma- 
terials composing  the  ore  still  formed  a  soft  sea-bot- 
tom deposit.  The  magnetite  has  developed  as  an  alter- 
ation product  from  the  hematite  and  silicate  due  to  the 
metamorphic  action  of  igneous  intrusives.  after  the 
consolidation  and  induration  of  the  strata. 

Except  for  the  presence  of  magnetite  the  ores  re- 
semble closely  the  Wabana  iron  ore  of  Newfoundland 
and  the  Clinton  ores  of  the  Appalachian  region  in  the 
eastern  United  States  and  owe  their  origin  to  the  pre- 
I'ipitation  of  iron  bearing  minerals  in  shallow  marine 
water. 


Advices  from  Tokio.  hy  way  of  London,  state  that 
*he  production  of  steel  on  a  large  scale  has  been 
begun  at  the  plant  of  the  Oriental  Steel  Company, 
a  new  Japanese  corporation  capitalized  at  $2.).000.- 
000  The  works  which  are  located  at  Tobata  on  the 
"orthtM-n  coast  of  Kyushu,  are  in  one  of  the  industrial 
,.,n>toi-s  of  Janan  and  are  patterned  after  the  larire-.* 
mills  of  the  United  States  and  Europe 
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The  Production  of  Coal  and  Iron  Ore  in  Canada 
Considered  in  Relation  to  the  Iron 
and  Steel  Industries 
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Tlu'  two  graphs  aeeompanyiiig  are  coiiipili'd  Iroiu 
the  Department  of  Mines  statistics.  Tlie  -iraph 
illustrative  of  Canadian  coal  consumption  shows  that 
up  to  about  1912  the  Dominion  was  able  to  furnish 
from  its  own  coal-seams  a  little  better  tiiaii  Hall'  the 
toiina-re  of  coal  consumed  for  all  purposes  in  Canada. 
ActuaU.v.  however,  this  was  not  the  case,  as  a  certain 
amount'  of  ct)al  was  exported,  chiefly  from  the  Cape 
r.ivton  mines  to  Boston,  Mass.  During'  the  period 
1SS6  to  1S99  the  coal  imported  into  Canada  averaged 
a  little  over  54  per  cent  of  the  total  coal  consumption 
of  the  country.  During  the  period  1899  .to  1918, 
included  in  tlie  .graphs,  the  same  percentage  was 
maintained,  but  during  the  war  period  the  percentage 
of  coal  imports  has  greatly  increased.  At  the  present 
time  the  imports  have  risen  to  63  per  cent  of  Canadian 
consumption  of  coal 

The  coal  consumed  in  Canada  during  191 S  is  estim- 
ated at  34,840,000  tons,  the  highest  figure  recorded 


ill  Canadian  statistics,  and  most  closely  approached 
by  1913  when  31, 582, 545  tons  of  coal  -were  consumed. 
The  consumption  per  capita  shows  a  steadily  nsnig 
figure,  and  this  is  encouraging  as  showdng  Canada's 
progress  in  the  industrial  arts  and  in  the  conveniences 
of  Civilized  life,  but  the  discouraging  feature  diclosed 
by  a  .study  of  the  statistics  is  that  the  Dominion  is 
rapidly  increasing  its  importations  of  coal,  at  higher 
prices"  tlian  have  ever  prevailed  in  the  past,  and  at  the 
same  time  the  home  production  of  coal,  shows  a  sta- 
tionary, and  even  a  declining  tendency.    Any  form 
of  production  hi  Canada  that  is  stationary  is  unsatis- 
factory, and  is  e(juivalent  to  a  declining  production 
when  "viewed  in  relation  to  the  general  growth  of 
|iopulation. 

There  is  tliis  difference  between  the  jump  in  coal 
consumption  that  marked  1913  and  the  peak  figure 
of  1918,  namely  that  in  1913  Canadian  coal-mines 
were  increasing  their  outimts  coincidentally  -Avith  the 
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increase  in  coal  imports,  but  in  1918  the  imports  of 
coal  are  elimbin^j  without  precedent,  while  domestic 
coal  outputs  are  declining  with  no  immediate  prospect 
of  manifesting  an  opposite  tendency. 

Turning  to  consideration  of  the  graph  showing 
tendencies  in  the  iron  and  steel  industry,  it  will  be 
noticed  that  the  toiuiage  of  steel  ingots  and  steel 
castings  produced  in  Canada  has  climbed  rapidly 
during  the  war  period.  This,  of  course,  is  a  war 
condition,  and  does  not  represent  the  industrial 
growth  of  the  Dominion  with  accuracy.  Never- 
theless, the  peak  reached  by  imports  of  iron  and  steel 


in  ini;]  is  still  higher  than  the  record  achievement  of 
Canadian  iron  and  steel  plants  in  1918.  showing  that 
a  home  market  exists  and  that  the  producing  capacity 
of  the  domestic  iron  and  .steel  industry  is  required  tn 
fill  Canadian  reqnirements  to  a  very  important  ex- 
tent. 

The  curve  of  imports  of  furnace  coke  should  he 
considered  in  relation  to  the  imports  of  Ignited  Sta- 
tes coal,  and  discloses  that  Canadian  steel  plants  are 
largely  dependent  both  for  coal  and  coke  upon  an 
outside  source. 

The  tonnage  of  iron-ore  into  Canada  is  not  shown. 
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partly  because  no  reliable  figures  are  available,  but 
also  "because  it  is  unnecessary  after  inspection  of  the 
curve  of  Canadian  iron-ore  production.  The  produc- 
tion of  domestic  iron-ores  is  now  practically  confined 
to  the  Province  of  Ontario.  Nova  Scotia  and  New 
Brunswick,  which  in  former  years  were  important 
contributors  to  home  production  of  iron-ores,  now 
produce  little  or  none.  Tt  should,  of  course,  be  noted 
that  the  ore  used  in  the  Nova  Seotian  steel  plants,  at 
Sydney  and  Sydney  IMines  is  Wabana  ore,  controlled 
entirely  by  Canadian  interests,  but,  at  the  same  time, 
it  would  be  incorrect  to  class  this  important  part  of 
the  tonnage  of  iron-ore  smelted  in  Canada  as  of 
Canadian  origin.  That  is  a  possibility  of  the  future, 
politically  speaking. 

With  the  exception  of  the  years  1899  and  1900  it 
will  be  noted  that  Canadian  production  of  iron-ore 
was  smaller  in  1918  than  in  any  year  of  the  period 
under  review. 

A  summary  of  the  tendencies  disclosed  by  the 
irraphic  representation  of  statistics  of  the  allied  in- 
dustries of  coal  and  steel  in  the  Dominion  includes 
therefore  the  following  points: 

a.  Decrease  in  home  production  of  the  essen- 
tial raw  materials  of  coal  and  iron-ore,  ac- 
companied by  a  rapid  increase  in  importa- 
tions of  these  materials,  including  a  not- 
able increase  in  the  importation  of  coke. 

b.  A  rising  tendency  in  the  importation  of 
iron  and  steel  products  into  Canada,  ac- 
companied by  a  maximum  production  of 
steel  in  the  Dominion,  with  the  probability 
that  a  falling-off  in  steel  production  may 
be  looked  for  during  1919.  Tt  is  not.  how- 
ever, certain  that  a  correspondinar  decline 
is  likely  in  imnorts  of  iron  a"d  s+fol. 

The  conclusions  to  which  the.se  consideration  would 
appear  to  lead  is  that  Canadian  steel  producers  should 
strenuously  cultivate  the  home  markpt.  which  appears 
to  have  a  purchasins"  capacity  worth  cultivating. 

Tt  appears  equally  desirable  and  feasible  that 
Canadian  coal  producers  should  strive  to  lessen  the 
recently  developed  inequalitv  in  the  ratio  of  imported 
coal  to  coal  mined  in  Canada.  Admitted  that  a 
certain  tonnage  of  anthracite  coal  is  probahlv  renuired 
for  domestic  use  because  of  its  greater  cleanliness, 
there  is  vet  a  large  market  for  bituminous  coal  in 
Canada  that  is  being  filled  to-day  from  T^nited  States 
sources. 

Apart  from  the  fact  that  raw  materials  obtained 
from  outside  sources  provide  emplovment  in  that 
outside  source  and  not  in  the  country  Avhere  they 
are  used — at  least  not  in  the  same  proportion — there 
is  the  further  consideration  that  we  are  to-day  paying 
for  imports  with  a  depreciated  currency. 

In  a  lecture  recent! v  delivered  to  the  .staff  of  Bar- 
clay's Rank,  in  London.  Professor  Nicholson  says 
with  reference  to  conditions  in  Great  T^ritain  : 

""We  are  sufferinsr  in  the  first  place  from 
"over-importation.  During  the  war  a  great 
"part  of  this  over-importation  was  of  the 
"firreatest  national  benefit.  The  imports  from 
"America  Avere  necessary  for  the  conduct  of 
"the  war.  But  an  increasing  part  of  the  airare- 
"gate  monev  value  of  these  imports  Avas  due 
"to  the  inflation  of  the  currency  and  the  as- 
"sociated  rise  in  prices.  This  part  was  not  a 
"blessing — quite  the  contrary." 
While  a  M-holesnle  application  of  Professor  Nichol- 


son's statement  is  not  justified  in  regard  to  all  the 
considerations  set  out  in  the  foregoing  remarks,  yet 
in  relation  to  the  coal  consumption  of  Canada,  the 
statement  is  one  of  fitting  exactitude.  In  brief,  we 
are  importing  altogether  too  much  coal  and  we  are 
purchasing  it  at  an  increasing  disadvantage. 


DEATH  OF  DAVID  A.  STARR 

The  "Electrical  News"  records  the  death  of  David 
A.  Starr,  General  Manager  of  the  Clyde  Valley  Elec- 
trical PoAver  Company,  Glasgow,  at  the  age  of  sixty- 
one  years,  who  was  well  knoAvn  in  electrical  engineer- 
ing circles  in  Great  Britain  as  Avell  as  in  Canada  and 
the  United  States,  and  was  born  and  apprenticed  in 
Halifax,  Nova  Scotia. 

Mr.  Starr  joined  the  engineering  staff  of  the  Cana- 
dian Pacific  Railway  and  subsequently  he  turned  his 
attention  to  electricity,  and  joined  the  staff  of  the 
Thomson-Houston  company  at  their  Lynn  works  in  the 
States,  returning  later  to  Montreal  as  sales  manager 
to  the  Royal  Electric  Company.  His  subsequent  Ca- 
nadian experience  covered  electric  tramways  and  light 
railways. 

In  1901,  the  British  Westinghouse  Electric  &  Manu- 
facturing Company,  Limited,  secured  his  services  for 
Their  Trafford  Park  works,  Manchester,  and  in  1903 
he  was  appointed  general  manager  of  the  Clyde  Val- 
ley Electrical  Power  Company.  The  erection  of  the 
company's  poAver  stations,  and  the  laying  down  of 
their  large  plant  and  comprehensive  system  of  mains, 
AA'ere  carried  out  under  his  supervision,  and  the  pre- 
sent development  of  the  poAver  supply  business  in  the 
west  of  Scotland,  together  with  the  position  of  his 
company  as  one  of  the  largest  in  the  kingdom,  must 
be  attributed  to  a  large  extent  to  his  unflagging 
zeal  and  energy,  and, to  his  sound  views  on  the  future 
of  the  industry.  Mr.  Starr  was  a  past-president  of 
the  Scottish  Section  of  the  Institution  of  Electrical 
Engineers,  and  Avas  closely  associated  with  the  Avork 
of  the  Association  of  Electric  PoAver  Companies. 

Mr.  Starr,  who  Avas  a  son  of  the  late  Mr.  John  Starr, 
T^Ialifax,  Nova  Scotia,  is  survived  by  a  AvidoAv,  three 
'laughters,  and  one  son.  Mrs.  Starr  was  Miss  Ella 
Brown,  daughter  of  Mr.  Alexander  BroAvn,  Prince 
Edward  Island,  and  the  tAvo  elder  daughters  are  Mrs. 
■T.  C.  Manson  and  Mrs.  H.  G.  Good.  The  only  son, 
Alexander,  is,  since  demobilization  from  the  army,  as- 
sociated Avith  his  uncle  in  the  business  of  John  Starr, 
Son  &  Company,  Halifax,  N.  S. 


Personals 

Mr.  I.  C.  Mackie  has  been  appointed  metallurgist 
of  the  Dominion  Iron  and  Steel  Company,  at  Sydney. 
For  ten  years  past,  or  thereabouts,  Mr.  Mackie  has 
been  Chief  Chemist  of  the  Steel  Company,  and  during 
that  period  has  had  charge  of  many  important  iuA-es- 
tigations,  embracing  in  scope  the  A'aried  and  differing 
operations  conducted  by  the  Dominion  Steel  Corpo- 
ration. A  reference  to  Mr.  Mackie 's  Avork  in  con- 
nection Avith  the  properties  of  rail  .steel  is  contained 
in  Mr.  G.  A.  Reinhardt's  paper  reproduced  in  this 
i.ssue  of  "Iron  &  Steel  of  Canada." 

^fr.  Robert  JNTcLellan.  the  foreman  melter  at  the 
Open  Hearth  Plant  of  the  Nova  Scotia  Steel  &  Coal 
Co..  at  Sydiu'y  ^fines  died  very  suddenly  in  the  tOAvn 
of  Pictou.  I\rr.  IvrcLellan  had  beeu  in  the  serA'ice  of  the 
Scotia  Company  for  over  forty  years,  and  Avas  a  cap- 
able and  valued  official.  He  'had  beeu  forenian 
melter  at  Sydney  Mines  since  1900. 
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Electrically  Heated  Soaking  Pits,  Re-Heating  and 
Annealing  Furnaces,  and  Automatic  Furnaces, 
for  Heat  Treatment,  as  Applied  to 
the  Steel  Industry 

TIIADDEl'S  F.  HAILY. 
I'rtsidcnL  Tlit    Klfctrir  Furnace  Co.,  Alliance,  Ohio. 


The  introduetiou  of  oloctrically  lieated  furnaces  to 
llic  licatiiijy:  operations  siil)se(|iieiit  to  meltiii»  and  refin- 
iii<r  in  the  steel  industry  has  experienced  the  slow  de- 
velopment incident  to  the  introduction  of  all  radical  in- 
novations in  any  industry.  Many  of  the  types  that  will 
find  wide  application  in  the  future,  while  entirely 
feasible,  have,  when  offered,  been  met  with  the  state- 
ment that  if  such  an  e(|nipment  was  a  jrood  thinor,  why 
were  they  not  in  general  use.  Other  types,  that  have 
been  in  regular  service  for  a  considerable  number  of 
years,  whose  construction  and  operation  are  much  more 
elaborate  and  whose  connnercial  advantages  are  no 
greater,  are  now  generally  accepted  as  the  most  rugged 
and  reliable  equipment  for  the  purpose.  This  latter  re- 
fers to  electric  furnaces  for  the  annealing  and  heat 
treatment  of  steel. 

One  of  these  types  installed  some  three  years  ago,  and 
described  more  than  two  years  ago  in  a  paper  before 
this  Institute,  has  been  used  exclusively  since  its  in- 
stallation for  the  particular  material  for  which  it  was 
designed — namely,  cast  ste(>l  draw-bar  knuckles — and 
subsequent  to  the  installation  of  the  first  unit,  a  second 
unit  of  the  same  capacity  was  installed.  This  equipment 
has,  since  its  installation,  handled  over  50.000  tons  of 
material — approximately  half  of  all  the  material  of 
this  character  used  on  American  railroads  having  pass- 
ed through  these  furnaces. 

The  higher  "fuel"  cost  foi'  electric  furnaces  over 
fuel  fired  furnaces  that  might  have  been  used  for  the 
same  purpose,  has  been  amply  justified  in  commercial 
))ractice  by  the  labor  saving  effected,  the  precision  of 
1he  treatment  produced,  and  the  elimination  of  the  re- 
jections of  ])arts  due  to  defective  heat  treatment;  the 
preeisio)!  of  the  laboratory  is  obtained  in  regular  plant 
practice. 

There  has  been  a  I'eluclancc  of  manufacturers  gen- 
erally to  consider  that  there  is  a  difference  in  cost  per 
ton  of  material  put  through  a  furnace  and  the  cost  per 
ton  of  material  heat  treated  and  coming  within  the  spe- 
cifications. There  has  been  no  sn'eater  factor  in  chang- 
ing this  attitude  than  the  conditions  brought  about 
during  the  war,  wheiT  in  a  great  many  plants  there  was 
a  wide  difference  between  the  (|uantity  of  material  in 
spected  and  the  ([uantity  of  material  accepted.  Manu- 
facturers now  are  generally  conceding  the  justness  of 
the  higher  requirements  for  steel,  and  this  is  one  of 
the  greatest  arguments  in  favor  of  electric  furnaces. 

Three  conspicuous  examples  of  the  electric  furnace 
for  heat  treating  are  those  for  Liberty  ^fotor  crank 
shafts,  over  half  of  which  were  so  heat  treated:  cast 
steel  anchor  chain,  all  of  whi.-li  was  heat  treated  in  fur- 
naces of  this  charactei-;  and  draw-bar  kinickle-.  sub- 
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stantially  half  of  those  which  are  used  in  America  be 
ijig  thus  heat  treated. 

These  examples  are  typical  of  the  fiirnaces  to  be  de- 
scribed in  this  paper  adapted  to  other  operation.s  in  the 
steel  industry,  and  embrace  soaking  pits  for  the  soak- 
ing of  hot  stripped  ingots,  re-heating  furnace*,  for  hot 
blooms  and  billets,  combination  fuel  and  electric  fur- 
naces for  the  heating  of  cold  blooms  and  billets,  recup- 
erative car  type  annealing  furnaces  for  bars  and  sheets, 
and  automatic  heat  treating  equipments  for  drop  forL' 
ings  and  castings  and  for  the  heat  treatment  of  stet-I 
rails  and  similar  material. 

The  Electric  Soaking  Pit. 

The  electric  soaking  pit  for  liot  ingots  is  perhaps  the 
most  promising  development  of  the  electric  furnace  to 
the  steel  maker,  as  the  shortcomings  of  the  present  pits 
— whether  of  the  fired  or  non-fired  type — are  well 
kiiown,  aiul  many  troubles  of  the  rolling  mill  can  be 
traced  to  the  present  type  of  pit. 

The  principal  recommendation  of  the  present  type  of 
pits,  either  of  the  fired  or  non-fired  type,  is  the  low 
fuel  consumption  per  ton  of  metal  soaked.  This  cost 
in  a  well  handled  pit  is  almost  a  negligible  item,  am- 
ounting frequently  to  oidy  a  few  cents  a  ton. 

However,  in  the  larger  mills,  when  running  at  fuii 
capacity,  features  such  as  lack  of  uniformity  in  tem- 
perature of  the  heated  ingot,  excessive  oxidation  of  the 
ingot,  and  the  like,  are  often  such  as  to  quite  outweigh 
the  item  of  mere  fuel  cost ;  and  while  it  is  to  be  admit- 
ted that  electric  pits  cannot  compete  with  fuel-fired 
pits  under  ordinary  circumstances,  when  heating  cold 
ingots,  the  time  is  not  far  distant  when  substantially 
all  modern  mills  rolling  hot  ingots  will  use  electric  pits 
for  this  part  of  steel  mill  operation. 

It  has  been  difficult  to  overcome  the  prejudices 
against  this  innovation  in  ingot  soaking :  but  the  ad- 
vantages to  be  gained  are  so  apparent,  and  the  success 
of  electric  furnaces  in  other  similar  fields  has  been  so 
marked,  that  it  will  not  be  long  until  electric  soaking 
pits  will  be  in  commercial  operation. 

From  electric  furnaces  operating  at  the  same  tem- 
pi'rature.  or  at  even  higher  temperatures  than  that  re- 
((uired  in  soaking  pits,  and  whit-h  have  been  operating 
over  long  periods  of  time,  it  is  apparent  that  the  stand- 
by, or  wall  losses,  of  a  typical  pit  adapted  to  hold  six- 
teen 3-ton  ingots  will  not  exceed,  as  a  maximum,  1000 
K.W.,  and  will  be  expected  to  operate  on  considerably 
less  current. 

However,  taking  1000  K.W.  as  a  basis,  which  is  am- 
ply .safe,  and  when  operating  on  hot  ingots,  whose 
super-heated  interiors  are  sufficient  to  bring  to  tem- 
perature their  colder  outer  shells:  and  operatinir  on  ,i 
soaking  time  of  one  and  one-half  hours,  the  capacity 
per  pit  will  be  32  tons  per  hour  with  a  figure  of  1000 
K.W.  current  on  the  furnace,  the  current  i-onsuniption 
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per  ton  of  iiit't;il  ^oakcd  wmild  th\is  be  155  K.W.ll. 
ton;  and  takiiifi-  as  a  basis  of  cost  of  I'leetricit y  in  tlir 
steel  mill  oiie-lialf  cent  per  kilowatt,  tiie  eosl  jxt  ton 
of  metal  soaked  would  be  ITVije,  to  w  liidi  iniLilit  be  adil- 
ed  a  eost  of  5e  per  ton  for  renewals  ami  repairs,  iiiakiiiji' 
a  total  cost  of  22V2C  per  ton  for  these  two  items. 

It  is  to  be  expeeted  that  this  eost  for  heat  may  be  in 
e.xcess  of  similar  costs  for  {.'•as  fired  pits  or  indicated 
pits;  hut  when  takinji'  into  consideration  that  the  elec- 
tric pit  will  eliminate  the  roll  breakajies  dvu^  to  cold 
in^rots,  delays  in  the  mill  due  to  inji:ots  unevenly  heated, 
oxidation  (thus  producing  a  cleaner  bloom  and  an 
actual  saving  in  metal  due  to  this  elimination  of  oxida- 
tion, amounting  to  perhaps  one-half  of  1  per  cent),  as 
well  as  the  ability  of  the  electric  pit  to  save  labor,  it  is 
certain  that  the  higher  cost  will  be  more  than  offset  by 
the  advantages,  and  that  per  ton  of  metal  rolled  in  a 
given  period  the  actual  eost  by  the  use  of  an  electric 
pit  will  be  less  than  by  other  means. 

The  accompanying  slide  (see  Figure  1)  shows  the 
general  arrangement  and  character  of  such  a  pit.  This 


tciiipci  at  iii-c  without  the  addition  of  more  heat  from 
the  pit  itself,  a  longer  time  will  be  required  by  the  in- 
gots to  bi  ing  them  to  temi)erature,  and  at  the  same  time 
the  capacity  of  the  ])it  in  tons  i)cr  houi-  will  be  re- 
duced. 

I'.nt  taking  as  a  basis  ingots  whose  average  tempera- 
ture would  be  ISOO  deg.  F.,  recpiiring  300  deg.  addi- 
tional for  bringing  them  to  tem])erature,  the  capacity 
of  the  pit  woidd  be  reduced  to  24  tons  per  hour,  the 
electrical  capacity  of  the  pit  increased  to  1500  K.W., 
and  the  current  consunii)tioii  increased  to  60  K.W.H. 
])er  ton. 

With  the  ingots  charged  at  an  average  temperature 
of  1500  deg.  F.,  the  capacity  of  the  pit  would  be  re- 
duced to  16  tons  per  hour,  and  the  current  consumption 
increased  to  90  K.W.H. ,  without  increasing  the  elec-' 
trieal  capacity  beyond  1500  K.W. 

Thus  we  have  for  a  total  of  heating  costs,  including 
the  renewals  and  repairs,  and  with  power  taken  at  V^c 
per  K.W.H. 


I'll  Type  Furnace  for  Soaliinp  Ingots  for  Heavy  Gun  Forgings  and  Sliip  Shafts 

Fig.  1. 


pit  will  be  provitled  with  eight  holes,  instead  of  the 
usual  four,  and  in  consequence  oidy  half  as  many  in- 
irots  will  be  located  in  each  cell. 

The  resistance  elements  themselves,  composed,  as  in 
all  furnaces  of  this  class,  of  broken  carbon  thrown 
loosely  into  a  carborundum  fire-sand  trough  supi)ort- 
cd  on  brick  pillars,  are  located  along' the  outei-  wall  of 
each  side  of  the  pit.  and  protected  again.st  the  liability 
of  .serious  accident  from  the  ingot  by  being  reces!>ed 
^ome  distance  back  from  the  ingot  cell  itself.  The  heat 
from  this  resistance  element,  it  will  be  noted,  is  radiat- 
ed to  the  cin-ular  wall  of  the  pit.  and  thence  to  the 
cover,  the  partition  wall  of  the  pit,  and  to  the  ingots 
themselves.  Tiic  ero.ss  section  of  this  resistor  element 
is  such  that  there  is  very  little  difference  between  its 
tein)>erature  and  the  ruling  temperature  of  the  pit;  and 
ill  actual  jiractice  most  of  the  heating  is  done  by  the 
walls  of  the  i)it  itself,  rather  than  by  direct  I'adiation 
from  the  resistor  element — this  being  of  the  highest  im- 
portance in  obtaining  uniformity  of  heating. 

In  oases  where  the  ingots  cannot  be  delivered  to  the 
pit  with  enouirh  heat  for  them  to  reach  a  high  enough 


For  Hot  Ingots   22i/4c  per  ton 

For  Ingots  at  1800  deg.  F. .  . .  35  per  ton 
For  Ingots  at  1500  deg.  F          50     per  ton 

the  final  temperature  in  each  case  being  taken  as  2100 

deg.  F. 

These  figures  can  be  safel.\-  taken  as  guarantees,  and 
it  can  be  expected  that  they  will  be  nmch  bettered  in 
actual  practice  and  o|)eration  over  long  pei'iods  of  time. 
Continuous  Type  Re-heating-  Furnaces. 

It  is  believed  that  this  tyi)e  of  furnace  will  find  wide 
apiilication  in  the  heating  of  cold  steel  for  forging  and 
rolling  in  relatively  snudl  capacities,  and  in  re-heating 
steel  of  high  (juality ;  but  where  vei\v  large  tonimges  of 
cold  blooms  or  billets  ar(>  to  be  heated,  a  combination 
fuel  and  electric  furnace — to  be  later 
be  bettei'  adaptable  for  such  work. 

The  accompanying  slide  illustrates 
billet  healing  furnace. 

This  furnace  was  built  for  heating  3i/;i  in.  round  bil- 
lets for  shell  forgings,  and  while  the  current  cost  for 
supplying  this  particular  furnace  was  high,  nnd  the 
operating  conditions  not  part ieidarl.x'  favorable,  iiever- 
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theless  the  reduction  of  rejections  of  forcings  due  to 
eccentricity,  the  saving  of  the  dies  due  to  the  elimina- 
tion of  ^icale,  and  other  advantages,  such  as  better  work- 
ing conditions  and  simplicity  of  control,  enabled  the  re- 
sults to  compare  favorably  with  coal-fired  ])ractice. 

This  furnace  was  of  600  K.W.  capacity,  and  in  ac- 
tual practice  handled  11/2  tons  of  steel  per  hour,  with 
a  current  consumption  of  a  little  over  450  K.W. II.  per 
ton,  or  a  thermal  efficiency  of  a  little  more  than  50 
per  cent.  Under  more  favorable  conditions,  an  effi- 
ciency of  66  per  cent,  or  a  current  consumption  of  ap- 
proximately 300  K.W.H.  per  ton  has-been  obtained.  So 
that  with  low  cost  of  current,  which  it  is  believed  may 
be  taken  a.s  1/20  per  kilowatt  in  steel  mill  power  costs, 
the  "fuel"  cost  for  cold  heating  in  units  of  this  size 
would  be  $1.50  per  ton. 

This  cost  will  compare  favorably  with  direct  coal- 
fired  furnaces  of  similar  capacity,  and  will  actually 
show  some  commercial  advantage,  when  taking  into  con- 
sideration the  savijig  in  metal  due  to  scaling,  which 
may  readily  run  several  per  cent,  and  at  least  in  aver- 


age  operating  conditions  may  be  taken  as  2  per  cent, 
and  under  the  worst  conditions  5  per  cent,  which  has 
been  actually  observed  in  one  or  two  instances. 

Furnaces  of  larger  capacity  than  the  one  described, 
of  course,  show  a  less  favorable  comparison  to  the  elec- 
tric, and  furnaces  of  smaller  capacity  show  a  more  ad- 
vantageous comparison  with  the  electric  furnace;  and 
it  is  believed  that  in  any  case,  the  cost  of  material  heat- 
ed in  furnaces  of  this  size,  all  things  considered,  may 
be  safely  taken  as  running  very  close  together,  with 
the  electric  furnace  having  the  advantage  in  greater 
uniformity  of  tcm])erature  and  other  incidental  ad- 
vantages, including  higher  yield  of  good  finished 
pieces. 

An  application  that  it  is  believed  will  find  favor  in 
certain  steel  mill  operations  is  the  use  of  an  electric 
furnace  for  re-heating  billets  for  finishing  mills,  where- 
in the  blooms  or  billets  coming  from  one  mill  are  too 
cold  to  put  into  the  finishing  mill  and  will  require  ap- 
proximately 200  deg.  additional  heat. 

The  calculations  on  such  an  equipment  are  as  fol- 
lows, for  a  capacity  of  15  tons  of  4  in.  square  billets 
per  hour,  charged  into  furnace  at  1800  deg.  F.  and 
brought  to  2000  deg.  F.  Such  a  furnace  would  require 
800  K.W.  current  for  its  operation,  and  somewhat  len- 
der 60  K.W.H.  per  ton  of  metal  re-heated,  and  with 
1/20  for  power,  this  would  make  a  cost  of  30c  per  ton  of 
metal  thus  re-heated.  As  an  electric  furnace  of  this 
character  would  undoubtedly  save  one-fourth  of  1  per 
cent  of  metal  over  fuel-fired  furnaces,  which  woidd  am- 
ount on  steel  worth  $40.00  per  ton  to  a  saving  of  10c 
per  ton,  and  then  taking  into  consideration  the  low  effi- 


ciency to  be  expected  of  a  fuel-fired  furnace  of  this 
eharacter  operating  on  hot  billets  only,  there  would  bf 
a  decided  advantage  in  the  use  of  the  p]pofnc  fnrnae* 
for  "^uch  an  operation. 

Combination  Fuel  and  Electric  Re-Heating  Furnaces. 

When  large  tonnafres  of  cold  blooms  and  billets  are  to 
be  heated,  however,  unless  electricity  can  be  obtained 
at  an  exceptionally  low  rate,  and  fuel  can  only  be  had 
at  ^  high  cost,  a  combination  gas  and  electric  furnace, 
such  as  shown  in  Figure  2,  wherein  the  earlier  stages 
of  the  heating  up  to  say  1800  deg.  F.  are  handled  by 
fuel,  and  the  final  temperature  handled  electrically,  is 
perhaps  the  only  type  that  can  compete  with  the  con- 
tinuous fuel-fire  billet  heating  furnace. 

Such  a  combination  would  enable  the  preliminary 
heating  to  be  done  with  fuel,  without  the  danger  of  ex- 
cessive oxidation  that  is  present  in  the  fuel-fired  billet 
heating  furnace,  and  will  insure  a  uniformity  in  the 
heatincr  of  the  billets  that  is  not  generally  obtainable  in 
fuel-fired  furnaces  of  this  type:  and  while  there  would 
be  a  small  saving  of  perhaps  fifty  pounds  of  coal  per 
ton  of  metal  heated,  due  to  the  lower  temperature  to 
which  the  billets  are  heated  by  the  fuel-fired  end. 
acrainst  this  must  be  charpred,  say.  60  K.W.H.  per  ton 
of  metal  heated  for  the  final  staere  by  electricity:  nev- 
ertheless, the  advantage  of  uniformity  in  temperature, 
elimination  of  scale,  etc..  and  more  accurate  control, 
will  iustify  in  many  eases  the  use  of  sxich  a  combina- 
tion furnace. 

Annealinff  Furnaces. 

Of  the  annealing  furnaces  in  the  steel  industry,  the 
rcpuperative  car  type  will  have  perhaps  the  widest  an- 
r)lication.  Two  furnaces  of  this  type  are  now  under 
construction.  The  lartrest  of  these  will  have  a  capacitv 
of  150  tons  per  dav  when  annealincr  at  1200  deer.  F.. 
and  is  adapted  for  the  annealing  of  cold-rolled  strip 
and  sheets.  The  second  furnace,  thou?h  havin?  ap- 
proximately the  same  dimensions,  will  be  for  annealinsr 
allov  steel  bars,  which  require  a  long  soaking  time  at 
maximum  temperatiire. 

The  first  of  these  furnaces  is  shown  in  Figure  3.  One 
notable  feature  of  these  furnaces  is  that  the  annealine 
will  be  done  without  the  usual  covers  required  in  fuel- 
fired  furnacos  ordinarily  used  for  this  work,  which 
will  constitute  one  of  the  sreatest  savings  in  annealins, 
as  compared  with  present  methods.  This  recuperative 
tvne  furnace  lends  itself  to  the  highest  economy,  as 
after  the  steel  has  reached  the  full  temperature  and  is 
nassinjr  toward  the  discharee  end  of  the  furnace,  a 
laree  part  of  this  heat  is  iriven  up  to  the  cold  incoming 
material. 

In  the  pvpliininarv  trials  of  the  first  of  these  fur- 
naces, excellent  annealiu"'  results  were  obtained,  as  well 
as  hiffh  economv:  but  difficultv  was  experienced  with 
the  enuipment  from  the  standpoint  of  complete  elimina- 
tion of  oxidation,  due  to  a  lack  of  proper  precaution  at 
the  ends  of  the  furnace.  This  matter,  however,  is  one 
readilv  overcome,  and  this  equipment  will  soon  be  in 
regular  operation. 

The  eouipment  illustrated  on  the  slide  is  of  600  K.W. 
electrical  capacity,  and  is  approximately  225  ft.  long  x 
2'?  ft.  wide.  The  material  is  handed  on  sand-.sealed  car^. 
each  cnr  beins  substantiallv  13  ft.  lone  x  4  ft.  wide, 
p"d  adapted  to  hold  20  tons  of  material,  there  beine  in 
nil  seventeen  cars  located  on  each  of  the  two  lines  of 
track  passing  through  the  furnace,  each  line  of  cars 
passing  in  opposite  directions.  In  the  middle  of  the 
furnace  is  located  the  heating  chamber  proper,  which  is 
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26  ft.  lon<r,  lioldinp  two  cars  in  the  heatiii<r  /one  on  I'ach 
track  at  a  time,  or  substantially  80  tons  of  material  at 
a  time  in  the  heating  chamber. 

A  movement  of  the  ears  takes  place  on  each  track 
approximately  every  six  hours,  discharging  at  that 
time  two  20-ton  ears  of  material,  one  at  each  end  of  the 
furnace,  and  similarly  charging  at  each  end  of  the  fur- 
nace a  car  of  cold  material.  The  cars  are  moved  for- 
ward by  means  of  a  hydraulic  machine,  operated  by  a 
(JOO-pound  water  pressure  system. 

One  of  the  requirements  of  this  equipment  is  that 
when  annealing  low-carbon  cold-rolled  strip,  the  hard- 
ness should  not  exceed  20  sceleroseope  measurement. 
All  of  the  tests  taken  were  between  18  and  19. 

While  no  tests  for  maximum  capacity  could  be  taken 
at  the  time,  owing  to  sufficient  steel  not  being  avail- 
able, the  operation  at  half  capacity  was  well  within  200 
K.W.H.  per  ton,  which  clearly  indicated  that  when 
operating  at  full  capacity  the  current  consumption 
would  be  somewhat  under  120  K.W.H.  per  ton. 

Taking  again  large  steel  mill  practice  of  current  at 
one-half  cent  per  kilowatt,  the  cost  of  annealing  in  this 


zone  proper.  The  full  movement  of  each  line  of  cars 
will  take  place  substantially  every  twenty  hours,  deliv- 
ering substantially  72  tons  per  day. 

One  of  the  special  requirements  of  this  furnace  is 
that  the  cooling  from  maximum  temperature  over  the 
first  200  degrees  of  the  cooling  range  must  not  take 
place  at  a  greater  rapidity  than  ten  degrees  per  hour. 
This  necessitates  the  introduction  of  a  very  powerful 
and  slow  pulling  mechanism,  wherein  the  speed  of 
travel  does  not  exceed  nine  inches  per  hour. 

This  special  equipment  consists  of  a  motor-operated 
chain  haul,  similar  to  the  equipment  used  in  the  larg- 
er types  of  draw  benches  for  tube  drawing,  and  is  sup- 
plied with  a  10  H.P.  motor  through  seven  gear  reduc- 
tions. As  the  cars  must  pass  through  a  sealed  entrance 
hood  or  chamber  before  going  into  the  furnace  proper, 
this  precaution  being  found  necessary  in  order  to  pre- 
vent reducing  the  atmosphere  of  the  furnace  during 
charging,  the  pushing  mechanism  and  the  door  operat- 
ing mechanism  are  interlocked,  so  that  when  the  push 
button  starter  is  operated  the  interlocking  mechanism 
first  raises  the  door  of  the  entrance  hood,  then  the  cold 
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type  of  furnace  would  not  exceed  60c  per  ton,  which 
will  compare  favorably  with  coal-fired  annealing  fur- 
naces from  a  fuel  standpoint,  and  in  addition  will  com- 
pletely eliminate  the  expense  of  covers,  as  well  as  a 
considerable  amount  of  labor  and  will  introduce  a  pre- 
cision in  annealing  which  it  is  not  possible  to  obtain 
with  present  equipment. 

The  other  equipment  of  this  character,  altliough  of 
approximately  the  same  dimensions,  excepting  being 
somewhat  shorter  in  length,  requires  a  larger  heating 
chamber  proper,  even  though  the  rated  capacity  is 
only  75  tons  per  day.  This  is  due  to  the  fact  that  the 
metallurgical  requirements  are  such  on  the  alloy  steel 
to  be  treated  tliat  the  material  must  be  soaked  for  forty 
hours  at  a  maximum  temperature  of  1400  deg.  F. 

The  furnace  itself  is  supplied  with  800  K.W.  trans- 
former capacity,  and  will  operate  with  a  current  con- 
sumption something  under  250  K.W.H.  per  ton  of  metal 
annealed.  In  this  furnace  ten  15  ft.  cars,  each  hold- 
ing ;J0  tons  of  material,  are  located  on  each  of  the  two 
tracks,  and  a  maximum  of  600  tons  of  material  is  in  the 
furnace  at  a  time,  120  tons  of  which  are  in  the  heating 


car  of  material  is  pushed  into  the  chamber,  the  en- 
trance door  closed,  the  door  to  the  main  furnace  next 
opened,  the  pusher  continuing  the  push  of  the  car  just 
far  enough  into  the  entrance  hood  until  it  comes  in  con- 
tact wfth  the  main  line  of  cars  in  the  furnace.  From 
this  point  on,  the  travel  is  at  the  rate  previously  men- 
tioned, namely  nine  inches  per  hour,  during  which  time 
the  door  at  the  discharge  end  of  the  same  line  of  cars 
at  the  opposite  end  of  the  furnace  is  opened,  and  the 
car  at  the  discharge  end  moved  into  the  cooling  hood 
at  that  end,  the  discharge  door  on  the  vestibule  itself 
.still  being  closed.  When  the  cold  ear  being  pulled  in 
has  come  fully  within  the  door  line  of  the  furnace  pro- 
per, the  door  is  dropped  behind  it  and  the  heating 
chamber  thus  sealed. 

At  this  point,  the  pushing  dog  behind  the  car  is  re- 
versed; and  it  is  returned  to  its  starting  position  to 
bring  another  car  into  the  entrance  hood.  While  doing 
so,  however,  a  pull-out  chain,  oiierated  by  the  same 
shaft  a.s  the  main  pulling  drum,  latches,  through  means 
of  a  special  dog,  into  the  car  of  cooled  material  on  the 
opposite  track,  moving  it  a  few  inches  forward  from  the 
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line  of  ciiiN  tliiit  lifis  piisli.d  it  to  tlic  rl ix-lia rtrc  position, 
tlii-ii  tlic  inti'rlockiiiir  iiiccluinisin  (lro|)s  the  door  in 
front  for  tlic  line  of  curs,  fiftcr  wliicli  the  outer  door  of 
the  vcstihulc  is  opened,  and  the  dra whaek  ineehanism 
pnlls  the  ear  entirely  clear  of  tlic  fnrnaee,  at  whieli  time 
the  door  of  the  vcstihulc  is  closed.  1  inniediately  follow- 
\uix  this  operation,  a  similar  operation  to  the  one  just 
(lescril)ed  he^ins  at  the  opposite  end  of  the  furnace,  the 
cliamher  and  the  furnace  proper  ln'ini;  first  opened. 
Heat  Treating  Equipments. 
It  is.  however,  in  heat  treatinfj  equipments — which 
consist  of  two  furiuu'cs,  ()n(>  for  the  hardeninji  tempera- 
1ur(>  and  one  for  the  drawin<j  temperature,  in  connec- 
tion with  a  (luenchiufj  mcchani.sm  located  between — 
that  electric  fui'uaces  have  been  first  recofjnized  as 
standard  ecjuipment  for  exaetin<i-  work  in  the  steel  in- 
dustry, and  the  earlier  of  these  furnaces,  especially  of 
the  automatic  type,  have  been  in  use  now  for  several 
years. 

One  of  the  most  notabl(>  of  these  is  an  installation 
made  at  Sharon,  Ta.,  over  four  years  a^ro,  which  the 
followinu'  year  was  auyniented  by  a  duplicate  installa- 
tion. 


Anchor  Chain  Heat  Treating  Furnaces. 

A  heat  treating  efpiijjment  of  similar  capacity,  but 
with  a  modification  as  to  handliiif.'  mechatiism.  is  in- 
stalled at  the  plant  of  the  National  Malleable  Castirurs 
Company,  Cleveland,  Ohio,  for  the  heat  treatment  of 
cast  steel  anchor  chain.  This  consi.sts  of  a  600  K  \V. 
hardening  furnace,  approximately  28  ft.  lonjr  x  16  ft. 
wide,  and  a  hearth  the  full  length  of  the  furnace  and 
6  ft.  6in.  wide.  At  the  dischars^e  end  of  this  furnace  is 
located  a  concrete  quenchint?  tank.  40  ft.  long  x  8  ft. 
wide  for  quenching  the  chain.  At  the  other  end  of  this 
pit  is  a  furnace  of  similar  size,  but  of  300  K.W.  capacity 
for  drawing  the  temperature  of  the  chain  after  quench- 
ing. Each  of  these  equipments  has  a  rated  capacity  of 
50  tons  of  chain  per  day,  and  the  current  consiimption 
when  operating  at  capacity  is  substantially  4.')0  K.W.TI. 
per  ton,  this  current  consumption  being  150  K.W.H 
per  ton  higher  than  in  the  other  heat  treating  furnace 
.just  described  and  than  the  two  similar  sets  at  the 
•same  company's  Sharon  plant,  due  to  the  fact  that  thf 
material  is  such  that  a  larger  furnace  chamber  was  re- 
quired for  a  given  capacity.    (See  Figure  ').) 

The  charge  of  material  consi.sts  of  two  flO-foot  lengths 


("onlinuous  .\utom.illc  Two-Kurn.ice  Hcal-Trealing  Equipment,  Hydraulically  Operated,  for  Heat-Treating 
Drawbar  Knuckles  and  Airplane  Cranks 


Fig.  4. 


A  similar  etiuipment  of  the  same  capacity  was  in- 
stalled last  year  for  the  heat  treatment  of  crank  shafts 
for  the  12-cylinder  Liberty  airplane  motors.  This  equip- 
ment is  shown  in  Figure  4.  On  account  of  the  irregular 
shape  of  the  material  uiidei'  treatment,  and  also  to  en- 
able other  sizes  and  types  of  airplane  shafts  to  be  han- 
dled interchangeably,  a  special  type  of  cast  ste?l  chair 
was  developed,  so  that  the  direct  force  of  the  pushers 
brought  against  a  line  of  these  chairs,  the  material  to 
be  h(>ated  thus  lying  independent  and  free  from  strain 
while  going  through  the  furnace. 

The  steel  used  in  these  crank  shafts  was  jierhaps  one 
of  the  most  difficult  to  heat  treat,  and  the  retpiiremeuts 
were  most  exacting.  Opi)oi'tiuiity  for  obtaining  the  ex- 
actness of  this  treatment  was  in  this  case  readily  avail- 
able, as  test  pieces  were  taken  from  each  end  of  every 
l)iece,  and  it  is  interesting  to  note  in  connection  with 
this  rigid  inspection  that  foi-  days  at  a  time,  when  pro- 
ducing even  several  huudred  cranks  a  day,  there  would 
not  be  a  single  re.iectioii  for  any  cau.se.  This  fact  not 
only  speaks  well  for  lh(>  lieat  treating  equipment  but 
for  all  the  previous  operations  in  connection  with  the 
steel,  including  the  forging,  heating  for  forging,  and 
the  making  of  tlie  Iteel  itself. 


of  2-inch  cast  steel  anchor  chain,  folded  into  loops  22 
ft.  long.  These  loops  are  drooped  over  heavy  cast  steel 
hooks,  the  ends  of  which,  when  the  charge  is  in  the  fur- 
nace, protrude  through  recesses  cut  in  the  furnace  door. 
The  ends  of  these  hooks  are  connected  to  a  heavy  steel 
cross  bar,  which  is  provided  with  lugs  for  fastening  on 
the  pulling  chains,  operated  by  a  heavy  winch,  similar 
to  a  crane  dmun  ,and  equipped  with  a  20  H.P.  motor. 
Oiu^  of  these  winches  is  located  30  ft.  beyond  the  dis- 
charge end  of  the  drawing  furnace,  the  other  directly 
over  the  quenching  pit. 

The  operation  of  heat  treating  these  chains  begins 
by  dropping  the  loops  of  the  folded  chain  over  the 
hooks  in  front  of  the  charging  end  of  the  hardening 
furnace,  the  hearth  of  the  furnace  being  level  with  the 
foundry  floor.  The  pulling  chains  are  dragged  through 
the  hardening  furnace  from  the  front  end  by  means  of 
a  light  iron  bar.  the  winding  drum  backing  off  the 
chain  as  it  is  pulled  through.  These  chains  are  now 
hooked  onto  the  steel  cross  bar  of  the  ca.st  steel  hooks 
.lust  mentioned,  the  winch  reversed  and  the  chain  pulled 
into  the  hardening  furnace,  where  it  remains  for  sub- 
stantially two  hours,  during  which  time  it  is  fully  and 
iMitirely  heated  to  the  furnace  temperature,  which  is 
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about   l<i''l)  ili'ii.  Till'  doors  of  the  hjirdciiiiij^-  I'ur- 

nace  are  tlu'ii  oikmuhI,  and  tlic  uiiicli  pulls  iIm'  rhain 
out  of  the  furnace  into  the  nueuehin;^'  where  it  lies 
on  a  steel  frame  work  composed  of  7-incli  channels.  As 
the  chain  is  innueised  into  tiie  i|ueiieii,  it  is  met  by  a 
stroiifi  flow  of  fi-esh  water  from  subnierjied  nozzles,  so 
as  to  irive  it  an  initial  chillinji-.  dii'eetly  as  it  is  immers- 
ed. As  the  tail  ends  of  these  chains  pass  out  of  the  fui'- 
luu'C  door,  the  door  closes,  and  the  chain  is  allowed  to 
lie  in  the  quench  for  several  minutes.  Before  it  is  com- 
pletely cooled,  however,  the  chains  from  the  winch  of 
the  secoiul  furnace  are  (lra<><.',ed  throu<>h  tluti  fnriuu-e 
antl  hooked  into  the  cro.ss  member  and  hooks  holding' 
the  chain  in  The  quench.  The  pulliufr  chains  from  the 
first  furnace  are  disconiu'cted,  the  doors  of  the  second 
furnace  are  opened  and  the  winch  of  the  second  fur- 
nace pulls  the  chain  into  the  drawing  furnace,  where 
it  remains  for  another  two  liouis.  and  is  svd)se(pientl.\' 
aiul  in  a  similar  manner  withdrawn  from  that  furnace. 

Large  heat  treating  furnaces  of  the  automatic  type 
such  as  are  described  in  this  paper,  whose  certainty  of 
operation  and  precision  of  treatmeid  have  been  clearly 
observed  over  several  years,  justify  the  considei'ation  of 


.\s  to  the  s])ecial  re(piii'cmcnls  of  an  e(pii])ment  for 
the  handling  of  I'ails,  this  will  recpiire,  of  course,  a 
I'ugged  (|uenching  mechanism  that  will  prevent  a  33- 
foot  rail  section  from  twi.sting  during  the  quenching, 
and  ])erha])s  a  similar  mechanism  after  the  drawing 
ojieratioii. 

Such  an  e(|ui])niejit  will  Imve  the  advantage  of  com- 
plete elimination  of  the  gag  press  operation  now  admit- 
ted to  be  one  of  the  princijial  undesiral)le  operations 
in  the  making  of  steel  rails. 

As  to  the  commercial  cost  of  the  heat  treating  opei'a- 
tion,  as  compared  with  the  increased  physical  proper- 
ties, it  may  be  stated  that  the  actual  cost  for  electric 
heat  under  the  conditions  luimed  in  this  paper  would 
not  exceed  ^lS->0  per  ton,  and  the  labor  cost  w^ould  prob- 
ably be  no  moi'e,  and  perhaps  less,  than  is  now  required 
in  the  straightening  press  operation  above  referred  to. 
The  ultimate  strength  of  the  rail  would  in  all  prob- 
al)ility  be  increased  more  than  twenty-five  per  cent, 
and  the  elastic  limit  perhaps  doubled,  while  the  life  of 
the  rail  from  a  wearing  standpoint  would  undoubtedly 
])e  matci-ially  increased.  I  believe  it  is  a  conservative 
statement  to  say  that  a  twenty-five  to  fifty  per  cent 


Continuous  Two-Furnace  Heat-Trc.iting  Ec|ui|)ni' 

Fig. 

the  heat  treatment  of  large  tonnages  of  hea\'i^  material, 
such  as  steel  rails.  The  building  of  e(juipme)its  for 
such  purposes  presents  no  serious  difficulty. 

It  i.5  readily  apparent  to  anyone  interested  in  this 
siibject  that  the  heat  treatment  of  rails  is  highly  de- 
sirable, as  the  increased  physical  propej'ties  readily  ob- 
tainable by  a  pi'oper  heat  treatment  are  such  as  to  very 
remarkably  increase  their  efficiency,  not  only  adding  to 
the  life  from  the  standpoint  of  wear,  but  adding  mater- 
ially to  the  ultimate  strength  and  the  elastic  limit, 
without  appreciably  sacrificing  the  ductility  or  tough- 
ness; and  the  only  real  question  that  can  be  raised  is 
whetiier  successful  heat  treating  equipments  can  l)e 
found  wherein  every  I'ail  treated  will  have  exactly  the 
lieat  treatment  specified,  and  whether  such  e(|uipment 
can  be  rugged  ejiough  to  operate  with  precision  over 
long  periods  of  time,  and  the  cost  of  oi)eration  come 
within  a  reasonable  conimereial  range. 

The  furnaces  described  in  this  pajjer.  ('specially  those 
of  the  autojuatii-  type,  which  have  records  of  years  of 
sueeessful  service,  I  believe  fully  answer  the  question  as 
to  |>reeision  and  reliability. 


nt  for  Hcat-Trcating  Cast  Sti'cl  .-Vnchor  Chain 
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more  effective  rail  from  a  wear  and  safety  .standpoint 
could  thus  be  obtained  at  an  additional  cost  per  ton 
of  not  to  exceed  five  per  cent. 

The  e{|uipments  described  in  the  latter  part  of  this 
paper  are  the  forerunners  of  electric  furnaces  of  the 
type  that  .will  soon  come  into  regular  use  for  operations 
on  a  far  larger  scale  than  will  generally  be  conceded  by 
the  average  steelmaker  today,  and  will  embrace  the 
wide  and  almost  exclusive  use  of  certain  types,  such  as 
the  .soaking  pit  and  certain  forms  of  the  re-heating  fur- 
nace first  mentioned  in  this  paper.  While  in  some  cases 
there  will  be  an  actual  reduction  in  cost  of  operation 
over  present  methods  due  to  the  electric  furnace,  even 
for  .steel  of  average  quality,  the  more  rigid  require- 
ments in  finished  product  will  in  some  eases  compel  the 
use  of  electric  furnaces. 

Where  re(|uirements  of  the  steel  .specified  must  be 
met.  a  lower  cost  nuiy  readily  be  found  in  operating 
electric  furnaces,  when  taking  into  consideration  the 
difference  between  the  cost  ])er  ton  of  material  jmt 
through  the  furnace,  as  compared  with  the  cost  per  ton 
of  material  meetimr  the  specifications. 
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Many  of  the  argumonts  used  against  the  introdnetion 
of  electric  furnaces  were  used  against  the  introduction 
of  large  motors  in  the  steel  mills,  and  against  electric 
haulage,  and  the  statments  frequently  made  through  ail 
the  vears  about  any  innovation  that  "it  has  not  been 
done  and  it  cannot  be  done"  must  gradually  yield,  as 
one  by  one  the  various  types  of  electric  furnaces  from 
heat  treating  equipments  to  soaking  pits  go  mto  regular 
commercial  and  economical  service. 

TESTING  NEW  ELECTRICAL  PROCESS  FOR 
SMELTING 

A  test  which  is  causing  considerable  interest,  is 
now  being  made  to  prove  the  commercial  possibilities 
of  smelting  magnetite  ore  in  British  (Columbia. 

On  July  9th,  Mr.  J.  H.  Fraser,  managing  director  tor 
the  Vancouver  Magnetite  Iron  &  Steel  Smelting  Com- 
pany owners  of  the  Konaldsay  Howe  Sound  pig-iroii 
smelting  plant,  obtained  from  the  B.  C.  Electric  Com- 
pany the  use  of  the  old  power  plant  at  Highland  Sta- 
tion for  the  purpose  of  carrying  out  full  tests  of  the 
Fleet  process  of  smelting  magnetite. 

The  Provincial  Government  is  doing  everything  pos- 
sible to  encourage  the  development  of  the  iron  indus- 
try in  British  Columbai  and  has  granted  $2000.  to 
carry  out  the  test  and  has  shipped  50  tons  of  Texada 
Island  ore  to  be  used.  In  addition  to  this  the  Prov- 
incial Government  has  agreed  to  pay  a  bonus  of  $3.  a 
ton  for  all  iron  smelted  in  British  Columbia  from  Bri- 
tish Columbia  properties. 

Mr.  Fleet  declares  that,  by  his  process,  which  is 
electrical,  he  can  produce  magnetite  pig-iron  at  from 
$11.  to  $13  a  ton,  this  being  considerably  less  than  the 
oil  and  coke  method  used  at  the  Eonaldsay  plant  which 
costs  $22. 

Should  the  Fleet  process  prove  satisfactory  a  full 
plant  will  be  erected  and  the  pig-iron  then  handled 
through  the  Ronaldsay  smelter  where  it  can  be  trans- 
formed by  the  oil  process  into  the  best  of  steel.  This 
would  place  Vancouver  on  better  than  a  level  with 
iron  and  metal  industries  of  the  East,  and  will  help 
to  continue  on  the  Pacific  Coast  the  industry  of  steel 
shipbuilding. 

Mr.  W.  D.  Fleet,  of  Montreal,  the  inventor  of  the 
process  is  a  well  known  authority  in  electrical  mat- 
ters. He  was  superintendent  of  the  Canadian  Cop- 
per Smelting  Company  at  Sudbary,  for  six  years,  and 
later  installed  the  electrical  apparatus  in  the  big 
hydro-electrical  plant  of  the  Calgary  Power  Company 
at  Kananaskis  and  Horseshoe  Falls.  From  Alber- 
ta he  went  to  Manitoba,  where  he  was  on  the  Manitoba 
public  utilities  commission.  His  process,  which  is 
uow^  being  tested  on  the  iron  ores  of  British  Colum- 
bia took  three  years  of  experiment  and  study  and  is 
declared  by  men  who  understand  .smelting  to  be  a 
successful  one. 


CHICAGO  MEETING 
AMERICAN  INSTITUTE  OF  MINING  AND  ME- 
TALLURGICAL ENGINEERS 

September  22  to  26  is  the  time  set  for  the  Chigaco 
meeting  of  the  A.  I.  M.  M.  E.,  at  which  the  progress 
that  has  been  recently  made  in  technical  lines  will  be 
fully  discussed.  Among  the  subjects  to  receive  parti- 
cular attention  will  be  the  iron  and  steel  industry, 
which  has  reached  such  importance,  in  Chicago.  It 
is  planned  during  the  meeting  for  the  Institute  to 


make  an  excursion  as  a  body  to  Gary,  Indiana.  Ar- 
rangements are  being  madf  to  charter  a  steamer 
which  will  convey  the  members  and  guests  across  the 
south  end  of  Lake  Michigan,  directly  to  the  .'rteel 
works.  A  tour  will  be  made  through  the  various  de- 
partments of  the  steel  plant,  and  luncheon  will  be 
served  at  Gary.  Technical  sessions  on  subjects  in 
ferrous  metallurgy  will  be  held  on  the  boat. 

The  banquet  has  been  scheduled  for  the  evening  of 
Wednesday,  the  twenty-fourth,  at  the  Congress  Hotel. 
I»y  putting  this  function  in  the  middle  of  the  week, 
it  is  expected  that  a  maximum  attendance  can  be  ob- 
tained; members  able  to  come  for  only  a  portion  of 
the  session  can  then  be  present  at  the  banquet  whether 
they  come  for  the  first  or  latter  part  of  the  week. 

An  elaborate  programme  for  the  entertainment  of 
the  ladies  is  being  prepared,  and  all  members  are 
urged  to  bring  their  wives  to  this  meeting. 


CANADIAN  IRON  MEN 

T.  J.  Brown,  General  Superintendent  of  the  Nova 
Scotia  Steel  &  Coal  Company's  operations  at  Sydney 
Mines  is  better  known  to  his  friends  as  plain  ''Tom 
Brown",  a  name  that  is  singularly  felicitous  for  one 
whose  interest  in  "the  boys"  whether  they  are  in 
their  school-days,  or  are  numbered  among  the  em- 
ployees of  "Scotia",  has  borne  fruit  in  the  affection- 
ate and  almost  proprietory  regard  in  which  he  is  held 
in  Sydney  Mines. 

Mr.  Brown  was  born  at  Low  Point,  not  far  from 
Sydney,  Cape  Breton,  and  has  been  connected  with 
coal-mining  since  boyhood,  and  with  steel-making  in 
Cape  Breton  from  its  commencement  there.  Mr. 
Brown  rose  successively  in  positions  of  tru.st  from  a 
junior  office  employee  of  the  General  Mining  Asso- 
ciation to  be  a  valued  official  of  the  Dominion  Coal 
Company,  which  Company  he  left  in  1904  to  under- 
take the  duties  of  his  present  position.  With  the  ex- 
ception of  a  short  interval  in  1918,  Mr.  Brown  has 
directed  operation  at  Sydney  Mines  to  the  present 
time,  and  has  exercised  his  gifts  of  leadership  through 
many  serious  crises  in  the  history  of  his  pioneering 
( 'Ompany. 

Not  only  a  leader  of  industry  has  Mr.  Brown  ex- 
celled, but  he  is  a  mine  of  information  regarding  the 
early  history  of  Nova  Scotia  and  Cape  Breton  Island. 
A  native  of  this  Island  of  natural  beauty  and  historic 
memories,  which  should  be  better  known  to  Cana- 
dians, Mr.  Brown  has  an  uncanny  knowledge  of  the 
glens  and  trout  brooks  that  abound  therein.  His 
library  contains  probably  the  completest  collection  of 
Nova  Seotiana  in  private  hands,  and  some  day — not 
too  long  deferred  we  trust — we  shall  have  from  Mr. 
Brown's  pen  a  volume  on  the  place-names  of  Nova 
Scotia  which  will  be  a  real  addition  to  Canadian  lit- 
terature. 

^Ir.  Brown  is  a  Past-President  of  the  Mining  Socie- 
ty of  Nova  Scotia,  and  a  Member  of  Council.  He  can 
always  be  trusted  to  "start  something"  when  the 
proceedings  of  a  Alining  Society  gathering  show  a 
tendency  to  lag.  Recently,  ^fr.  Brown  was  ap- 
pointed on  a  special  committee  of  the  Canadian  Mi- 
ning Institute  to  consider  the  possible  scope  of  a 
Coal  Mining  Section  of  the  Institute.  Incidentally, 
he  is  a  happy  example  of  that  dual  interest  in  mining 
and  steel-manufacture  that  has  suggested  the  advis- 
ability of  changing  the  name  of  the  Canadian  Mining 
Institute  to  include  the  metallurgists  by  name,  and 
thus  avoid  misunderstanding  arising  from  ambiguitv. 
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T.  J.  BKOWN, 
(Jeneral  Superintendent,  Nova  Scotia  Steel  &  Coal  Co., 
Sydney  ]\Iines,  N.S. ;  Member  of  Council  of  the 
Minin<r  Society  of  Nova  Scotia,  and  recently  ap- 
pointed Chairman  of  a  special  committee  of  tiie 
Canadian  Mininfr  Institute  to  consider  the  forma- 
tion of  a  Coal  ^riniufr  Section  of  the  Institute. 
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Quebec  Mines  Report  for  1918 


Reviewed    with    Reference   to    Iron  a 

Tlie  report  of  the  Superintendent  of  Mines  for  the 
I'rovince  of  Quebec  for  the  year  1918  shows  that  a 
remarkable  increase  of  materials  used  in  the  metal  in- 
dustries occurred  in  this  year,  chiefly  attributable  to 
war  conditions.  The  "war-minerals'"  as  they  are 
termed  in  the  Report,  produced  in  Quebec  included 
pyrites,  chroniite,  asbestos,  molybdenite,  and  until  the 
signing  of  the  Armistice  all  the  deposits  of  these  min- 
erals large  enough  to  be  of  economic  importance  were 
actively  worked.  "The  stimulation  and  development 
which  have  quickened  the  magnesite,  molybdenite  and 
chromite  industries  in  the  Province  are  directly  imput- 
able to  the  war  needs."  The  Report  states:  "The  cessa- 
"tion  of  hostilities  will  have  a  depressing  effect  on  the 
"mining  industry.  It  is  feared  that  chromite  mining 
"will  decrease  to  a  small  fraction  of  what  it  has  been 
"in  the  last  three  years.  Already  the  number  of 
"operators  in  the  Coleraine  field  has  dwindled  down 
"from  twelve  in  August  1918,  to  two  in  March  19()!i. 

"It  is  hoped",  says  the  Report,  and  the  hope  does 
not  seem  an  unreasonable  one,  "that  the  magnesite 
"industry  received  a  sufficient  impetus  during  the 
"war  to  now  stand  on  its  own  merits.  The  consumers 
"who  have  used  Quebec  magnesite,  raw,  or  dead-burn - 
"ed,  are  thoroughly  satisfied  with  the  results  obtained. 

The  following  table,  reproduced  from  the  Report, 
shows  in  millions  of  dollars  the  relative  importance  of 
the  three  main  divisions  of  the  mineral  production  of 
the  Province,  and  illustrates  clearly  the  effect  of  the 
war  thereon. 

Substances  Produced 

1913  1918 

Building  materials:  stone,  lime,  brick, 

cement   8  5I/2 

Non-metallic  minerals:  asbestos,  mag- 
nesite, mica,  graphite,  etc   41/2  101/4 

Metallic    minerals:     pyrites,  copper, 

chromite,  molybdenite,  lead  and  zinc       I/2  3 

Totals   13  183^ 

The  following  figures  of  production  are  selected 
from  the  Report  as  being  of  interest  to  the  steel  in- 
dustry, the  value  of  the  1917  output  being  given  for 
comparison  : 

Tons       Value  Value  in  1917 

Chromite   36,131      770,955  498,031 

Iron  and  titaniferous  iron 

ores   6,860        33,726  54,135 

Magnesite   28.654    1.016,764  729,025 

Molybdenite  (lbs.)  ....  342.296  383,252  238,096 
Quartz  and  Silica   23,286        61,669  32,511 

In  connection  with  the  chromite  mining  industry, 
the  Report  states : 

"As  to  value,  the  year  1918  constitutes  a  record  which 
will  not  be  reached  again  for  a  long  time,  unless  some 
new  unexpected  sources  come  to  light.  As  explained 
in  last  year's  report,  the  world's  usual  sources  of  sup- 
ply or  chromite.  Rhodesia  and  New  Caledonia,  were 
practically  cut  off  as  far  as  America  was  concerned, 
owing  to  the  lack  of  ocean  ship))ing  space.  The  United 
States  and  Canada  had  to  develop  their  own  resources 
in  that  mineral  to  supply  their  needs,  which  an  esti- 
mate had  put  at  KiO.OOO  tons  for  the  year  1918.  An  ap- 
peal was  made  to  all  owners  of  chromite  deposits  to 
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do  all  they  could  to  produce  as  much  as  possible.  In 
consequence  the  prices  rose  gradually  until  in  May 
and  June  the- quotations  were  $1.50  to  $1.55  a  unit  for 
45''/  ore  with  variations  of  5c.  a  unit  for  grades  abov 
or  .below  that  standard.    These  prices  were  F.  0.  P>. 
at  shipping  points.    In  the  United  States  transaction-^ 
were  recorded  at  $100  a  ton  for  50%  ore.   P>y  Septem 
her  the  prices  had  eased  oflF  considerably  to  $1.40  and 
less,  while  in  October  the  market  could  not  absorb  th»- 
supply.    On  the  news  of  the  signing  of  the  armistic*' 
the  bottom  practically  dropped  out  of  the  ehroni' 
market,  and 'at  the  end  of  the  year  only  the  operator- 
having  contracts  to  fill  at  prices  which  permitted  t'l 
make  ends  meet  were  working.    At  present,  in  Marcl. 
1919,  only  two  operators  are  producing.    It  may  b> 
stated  in  a  general  way,  that  under  the  present  condi 
tions,  chrome  mining  to  be  remunerative  in  the  Prov- 
iiufe  of  Quebec  requires  a  market  price  of  80c.  to  $1.00 
a  unit  for  45%  shipping  ore  or  concentrates." 

As  an  example  of  what  can  be  done  when  hom»' 
products  fire  rendered  valuable  by  inability  to  obtain 
them  from  abroad,  the  Report  mentions  that  at  th  ■ 
request  ,of  the  United  States  Government,  the  pr" 
duction  of  chrome  was  stimulated  in  every  possibl'- 
way  by  the  Canadian  War  Trade  Board,  who  appoint- 
ed Dr.  Robert  Harvie,  with  headquarters  at  Black 
Lake  as  the  representative  of  the  Board.  The  policy 
followed  to  attain  an  increased  production  was  to  im- 
prove existing  facilities  and  to  give  direct  assistance' 
whenever  possible,  such  as  speedy  granting  :0f  expor* 
and  import  licenses,  the  waiving  of  express  regu!  i 
tions  to  facilitate  delivery  of  machinery,  obtaining 
military  exemptions  for  .skilled  employees  and  im- 
provements in  freight-car  ser\'ice.  A  record  of  Dr. 
Harvie  "s  Avork  was  contributed  to  the  Engineering  & 
Mining  Journal,  and  is  quoted  from  in  the  Report  a- 
follows : 

"From  1894  to  1908  a  steady  production  was  made 
by  the  Black  Lake  district,  and  from  1903  to  1907  it 
was  sufficiently  great  to  give  Canada  either  third  or 
fourth  place  among  the  world's  producers  of  chromite. 
Ill  1909  production  declined. to  zero,  owing  to  the  im- 
possibility of  meeting  the  competition  from  the  larger, 
richer  deposits  in  Rhodesia  and  New  Caledonia.  There 
was  no  production  from  1909  to  1914.  In  1915.  the 
rising  freight  rates  on  ocean  shipments  of  eiirome  ore. 
reached  such  a  level  that  the  correspondingly  rising 
prices  offered  for  chrome  ore  attained  a  figure  at 
which  Canadian  deposits  could  once  more  be  profitably 
worked.  The  following  table  indicates  the  renewal  of 
activity  in  what  had  been  a  dormant  industry  in  Ca- 
nada. Incidentally,  the  figures  admirably  illustrate 
the  influence  of  increased  prices  in  bringing  out  sup- 
plies and  stimulating  production. 

Canadian  Chrome  Shipments,  1894-1918 

Total  Average 
Short  tons    Value  Value 
per  ton 

Total  prior  to  1914    62,334    $716,400  $11.29 

From  old  stock,  1914    .  .  .        136        1.210  8.90 

Shipments  for  1915    12.341      179.543  14.55 

Shipments  for  1916    15.412     312.901  20.35 

Shipments  for  1917    23.327     572.155  24.50 

Shipments  for  191S   21.200     800.000  38.00 

"With  regard  to  molydenum  and  the  future  probable 
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consumption,  tlie  Report  sa^-s  it  is  difficult  to  obtain 
rfiliable  iufonnation,  and  even  the  uses  to  which  this 
miueral  lias  been  put  during:  the  war  are  only  vas^uely 
ascertained.     The  Report  states  further: 

The  cliii'f  use  of  molybdenite  is  in  the  manufacture 
of  ferro-inol\'bdenuni,  which  enters  into  the  composi- 
tion of  hifrh-speed  tool  steels,  molybdenum  tool  steel 
possessini;  the  same  qualities  as  tuup;sten  steel.  The 
main  objection  to  substitutino:  molybdenum  for  tung- 
sten in  the  manufacture  of  self-hardening  tool  steel  is 
that  to  give  satisfactory  results,  great  care  and  skill 
are  required  in  observing  the  projier  proportions  and 
in  the  annealing  jirocess.  It  requires  about  three  times 
less  molybdenum  than  tungsten  to  obtain  the  same 
effects  in  the  tool  steel,  but  molybdenum  steel  is  much 
more  liable  to  crack,  or  otherwise  deteriorate  in  care- 
less quenching. 

^lolybdenite  is  also  used  in  the  manufacture  of 
chemicals,  amiiuniiuin  nmlylidate,  sodium  molybdate, 
inolybdic  acid. 

Apart  from  these  uses  the  technology  of  molybde- 
num is  more  or  less  obscure.  A  short  time  before  the 
declaration  of  war,  prices  for  molybdenite  rose  steadily 
until  in  1914  it  attained  $3.00  and  *4.00  a  lb.  It  is 
surmised  that  this  rise  was  due  to  German  buyers  se- 
curing stocks  as  a  substitute  for  tungsten.  Other  uses 
to  which  molybdenum  and  molybdenum  compounds  are 
said  to  have  l)een  put  to  a  great  extent,  but  most  of 
which  have  been  alternately  denied  and  reiterated,  are 
manufacture  of  smokeless  powder,  stabilizer  for  high 
explosives;  to  prevent  their  decomposition  and  spon- 
taneous explosion:  special  steels  for  gun  linings  and 
for  rifl'^  barrels:  armour  plates  and  manufacture  of 
plate-piercing  projectiles.  Enquiries  made  by  the 
United  States  Geological  Survey  from  the  military 
authorities  of  the  Allies  brought  forth  the  fact  that 
none  of  the  war  material  manufacturers  of  the  United 
States,  France  or  England  were  iising  molybdenum  in 
armour  plates  or  large  guns,  and  that  numerous  ana- 
lysis of  captured  German  guns  showed  that  it  was  not 
lieing  used  by  the  Germans. 

The  French,  however,  used  molybdenum  in  the  man- 
ufacture of  the  breech  blocks  of  some  of  their  field 
guns.  The  alloy  ''stellite"  may  also  contain  a  small 
proportion  of  molybdenum.  The  original  "stellite" 
is  an  allov  of  cobalt  50  to  60^  chromium  30  to  409^, 
tungsten  S  to  20%.  Sometimes  part  of  the  tungsten 
is  replaced  by  molybdenum.  A  .small  proportion  of 
molybdenum,  less  than  one  per  cent,  has  also  been 
used  in  the  steel  of  some  of  the  crank  shafts  and  con- 
necting rods  of  the  "Liberty"  motors  for  aircrafts, 
built  for  the  United  States  War  Department." 

References  made  to  an  occurrence  of  scheelite  in  the 
township  of  Marlow,  Beauce  County,  but  it  does  not 
appear  to  be  of  importance. 

Very  considerable  space  is  devoted  in  the  Report 
to  the  magnesite  industry,  which  has  now  assumed,  it 
is  to  be  hoped,  a  permanent  importance  in  Quebec. 
The  position  of  Quebec  magnesite  was  .summed  up  suc- 
cinct) y  in  an  article  by  ^1.  E.  Wilson,  of  the  Geoloirical 
Survey,  which  appeared  in  the  "Canadian  ^Mining 
•TournaU'  in  January  1919.  Dr.  Wilson  stated:  "Que- 
"bpo  magnesite  is  stated  by  the  metallurgists  who  have 
"used  it  to  be  fully  eoual  to  the  Austrian  or  the  fJre- 

cian  product,  although  these  are  much  lower  in  lime. 

The  general  pre.iudice  against  dead-burned  magno- 

■'itp  bigh  in  jimc  should  l)c  revised,  for  it  is  only  wlmn 

tbis  is  jiresont  as  free  lime  that  it  is  harmfid.  Tlie 


"careful  preparation  of  the  Grenville  magnesite,  its 
•  ■  thorough  mixing  with  the  necessary  amount  of  irou- 
"ore,  its  clinkering  at  the  high  temperature  of  1650 
"degrees  to  1700  degrees  C.  in  rotary  kilns,  ensure  a 
"product  which  meets  the  requirements  of  the  most 
' '  exacting  metallurgists. ' ' 

There  is  some  dubiety  as  to  whether  the  iron  and 
steel  industry  in  Canada  can  ever  hope  to  be  thoroughly 
self-supporting  in  the  matter  of  iron-ore  and  perhaps 
also  in  the  matter  of  coal,  but  here  is  one  necessary 
material  that  can  be  produced  at  home,  and  it  is  to 
be  hoped  that  Dr.  Denis's  modest  hope  for  the  survi- 
val of  the  magnesite  industry  in  Quebec  will  be  ful- 
filled. 

There  is  no  detailed  mention  of  the  iron-ore  and 
titaniferous  ores  in  the  Province,  but  reference  to  pre- 
vious reports  shows  that  the  industry  was  partially 
revived  during  the  war,  but  that  in  1918  the  produc- 
tion Avas  6,860  tons  against  17,150  tons  in  1917,  so 
that  in  Quebec,  as  in  all  the  other  provinces  of  Cana- 
da, the  production  of  native  iron-ores  is  disappointing 
and  meagre. 

The  Report  is  Avell  arranged,  and  very  readable.  A 
warning  to  the  investing  public  against  "wild-cats" 
is  timely  and  quite  proper  in  a  Province  which  has  as 
a  metropolis,  if  not  as  a  capital,  such  a  nursery  for 
"wild-cats"  as  Montreal,  if  one  is  to  judge  by  the 
advertisements  of  mining  ventures  which  are  admitted 
into  the  columns  of  the  newspapers  published  in  that 
City. 

— F.  W.  G. 


THE  J.  T.  RYERSON  STEEL-SERVICE  PLANT  AT 
DETROIT 

The  J.  T.  Ryerson  Company  of  Detroit  in  its  "steel- 
service"  plant  in  Detroit  has  carried  modern  steel- 
Avholesaling  methods  to  much  perfection. 


The  Plant,  which  has  a  floor-spae'e  of  122,000  feet, 
consists  of  seven  steel-construction  bays,  60  feet  span 
and  330  feet  in  length.  The  buildings  are  bounded 
on  one  side  b.y  the  Grand  Trunk  and  on  the  other  side 
by  the  I\Iichi  gan  Central  Railways.  This  arrange- 
ment gives  much  facility  for  ((uick  handling  of  ma- 
terial, and  a  train-load  of  steel  can  be  taken  care  of 
at  one  time.  As  the  material  is  unloaded  at  either 
end  of  a  span,  it  is  stacked  and  piled  in  the. proper  bins 
according  to  size,  and,  as  orders  require,  the  steel  is 
picked  up  and  delivered  in  the  main  aisles.  From 
the  aisles  the  steel  is  conveyed  by  a  fleet  of  five-ton 
trucks,  which  deliver  the  material  at  the  purchaser's 
door. 

In  addition  to  the  regular  handling  equipment,  each 
bay  has  installed  in  a  prominent  position  such  cutting 
tools  as  heavy  plate  shears,  sheet  shears,  high-speed 
saw  and  angle  and  bar  shears.  Shapes  can  be  cut 
to  any  size  desired. 
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Effect  of  Time  and  Temperature  on  Physical 
Properties  of  Medium-Carbon  SteeP 


l}y  (I.  A.  KEIXHARDT,^  and  II.  L.  CUTLER,^ 
Yoiin<?»town,  Ohio 


The  Younf?.stown  Sheet  &  Tube  Co.  has  produced  a 
largo  tonnaf?e  of  0.35  to  0.45  carbon  forginf?  steel,  the 
acceptance  of  which  was  based  on  the  physical  prop- 
erties of  test  specimens  obtained  by  forging  the 
original  5%  in.  (14.5  cm.)  square  bloom  to  a  %  i"-  (1-9 
cm.)  round.  Annealed  by  heating  from  900  deg.  to 
950  deg.  C.  and  cooling  slowly  in  mica.  The  test  bars 
were  tempered  by  heating  to  825  deg._  to  875  deg.^C. 
(juenching  in  water,  and  drawing  to  515  deg.  to  535 
deg.  C.  Immediately  after  heat  treatment,  the  te.st 
pieces  were  machined  to  a  diameter  of  0.534  in.  (1.38 
cm)  and  tested.  Very  good  physical  properties  were 
obtained  and  no  difficulty  was  experienced  in  meeting 
the  specifications  called  for. 

Ultimated  Strength       Elongation,  _ 
Lb.  per  Sq.  In.     Per  cent  in  4  in 
Not  less  than 
Annealed  specimen  . .  78,230  to  92,450  18 

Tempered   10,000  to  149,350  9 

After  experience  on  this  material,  production  of 
slightly  higher  carbon  forging  steel  was  started.  The 
method  of  testing  this  material  required  that  test 
blooms  be  either  normalized  or  annealed.  The  nor- 
malizing consisted  in  heating  to  850  deg.  to  900  deg. 
C.  and  cooling  in  still  air;  the  annealing,  in  heating  to 
850  deg.  to  900  deg.  C.  and  cooling  in  the  furnace  or 
in  mica.  From  the  treated  bloom,  the  test  pieces 
were  taken  either  by  core  drilling  or  by  sawing  from 
points  midway  between  the  edges  and  the  intersection 
of  the  diagonals.  The  cores  or  blocks  were  turned 
to  a  standard  2-iu.  "test  piece  with  a  diameter  of  0.564 
in.  and  tested  without  f.urther  treatment.  The  phy- 
sical requirements  of  the  test  pieces  were: 


these  occasional  results  were  obtained  from  test 
pieces  that  had  been  machined  the  day  before  they 
were  tested. 

Mr.  I.  C.  Mackie,  chief  chemist  of  the  Dominion 
Iron  &  Steel  Co.,  said  that  he  had  encountered  similar 
conditions  with  rail  steel  so  that  a  practice  had  been 
developed  to  rest  all  rail  steel  test  specimens  for  h 
period  of  at  lea.st  12  hr.  before  testing.An  employee  of 
the  metallulgical  department  of  The  Youngstow!i 
Sheet  &  Tube  Co.,  who  had  previously  been  in  charge 
of  a  rail  mill,  reported  a  similar  experience  with  rail 
steel.  As  a  result  experiences  and  .suggestions,  all 
test  pieces  were  rested  over  night  and  tested  the  fol- 
lowing day.  With  this  practice  no  difficulty  was  ex- 
perienced in  meeting  the  elongation  requirement  of 
the  specification.  Frequently  it  was  a  misadvantage  to 
hold  a  shipment  long  enough  to  afford  a  24-hr.  rest 
for  the  test  pieces.  So  experiments  were  made  that 
showed  that  a  rest  of  a  few  hours  at  about  120  deg. 
C.  was  equal  to  a  rest  of  24-hr.  at  room  temperature. 

A  series  of  tests  was  then  made  to  determine  the 

T.\JLE  1. — ResuUs  of  First  Series  of  TeMs 


Yield  T'oint.  IjI).  per 
.sq.  in.  Minimum. 

44,800 


Ultimate  Strength,  Lb. 
per  .sq.  in. 

89,600  to  112,000 


Elongation  fr 
in  2  in.  not  less 
than 

17  . 


Difficulty  was  encountered  as  soon  as  work  on  this 
material  was  started.  Many  precautions  and  refine- 
ments were  in.stituted  but  it  was  found  very  difficult 
to  secure  the  required  elongation. 

Steel  of  very  good  chemical  analysis  was  produced 
and  great  care  Avas  taken  during  the  heating  and 
rolling.  A  muffle  furnace  was  equipped  with  rare- 
metal  pyrometers  to  secure  accurate  heat  treatment. 
The  test  pieces  were  turned  with  care  so  that  in  test- 
ing a  straight  pull  was  obtained.  None  of  these  pre- 
cautions seemed  to  produce  the  desired  results,  al- 
though occasionally  the  results  were  very  good.  A 
caroful  cxaniiiiation  disclosed  the  fact  that  invariably 


'  A  paper  rend  before  the  American  Institute  of 
IMining  and  ^letallurgy  to  l»e  presented  at  Chicago  in 
September  1919. 

-  Metallurgist,  The  Youngstown  Sheet  and  Tube  Co. 

^Assistant  Metallurgist.  The  Youngstown  Sheet 
and  Tube  Co. 
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Hemled  at  850*  C  :  Hi  bi .  cooled 


R«tcd  2  day*  at  room  temp. 


Rated  2  days  oa  Itiraaee  (120*  C  < 
HMted  at  850*  C  ;  m  kr  ,  cooled 


Retted  2  days  at  mom  temp. 


RaMed  3  days  oa  (mac*  (IIO*  C  t 
at  8a«>  C:  l  >«  kr  .  tooled 


RWsd  2  days  at  room  temp 


Rested  2  days  oa  foraaca  (I3C^  C  1 
Heated  st  STO*  C    l<i  kr  .  coclad 
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cause  for  the  great  difference  iu  elongation  and  re- 
duction of  area  shown  by  core  tests  made  directly 
after  drilling  and  machining,  and  core  tests  made  on 
nuiterial  that  had  rested  after  (Irilliii'r  and  machining. 
While  this  cause  was  not  found,  some  interesting  data 
Avas  collected  before  it  was  necessary  to  discontinue 
the  investigation,  and  it  is  the  pnrj)ose  of  this  repoi-t 
to  present  that  data 

In  the  first  series  of  tests,  four  cores  were  drilled 
from  each  of  six  untreated  blooms;  i.e.,  blooms 
direct  from  the  blooming  mill.  Two  cores  from  each 
l)loom,  after  machining  were  rested  two  days  at  room 
temperature  before  testing.  The  two  duplicate  cores 
after  machining  were  rested  two  days  on  top  of  a 
Iloskins  hair-pin  type  electric  furnace  where  the  tem- 
perature was  about  120  deg.  C.  There  is  also  reported 
the  physical  ])roperties  of  a  core  from  an  adjacent 
piece  of  the  same  bloom  which  had  received  the  heat 
treatment  shown.  The  machined  test  piece  had  rested 
approximately  12  hr.  on  top  of  the  Hoskins  furnace. 
The  results  are  given  in  Table  1. 

A  second  series  of  tests  Avas  made  in  identically  the 
same  manner  except  that,  after  machining,  a  rest  of 
four  days  was  given  the  test  pieces  before  testing. 
The  results  are  given  iu  Table  2. 

Tahle  2.—Resull!i  of  Second  Series  of  Tests 


H«ct 

Poiat. 

Lb.  per 

Sq  Id 

E-S 

ViUmmif  EloDitB. 

■  ■b  per  Ceot.  in 
.S.|  In         2  In. 


101  000  I 
101.500 


10  S 
0  S 


'  II  4  0  SO  0  67  0  OlO  0  023 
<  10  0 


M.970  ;    101. 2A0 


S2.08O 
SI. 110  ! 


10.3.000 
103. too 


Sl.SOOj  103.200 
49.720  97.000 


SI. 160  I 
Sl.&tO  ' 


93.400 
93.240 


17  0 
17  0 


24  2' 

25  8: 


1«  0 
IS  0 


S1.400 

93.320 

IS  0 

17  0 

49.3S0 
49.320 

93.200 
94.180 

22  0 
19  0 

33  9 
30  6 

49J40 

93.720 

20  5 

32  3 

49.280 

93.260 

23.5 

37  5 

si.Ma 

51.7C0 

97  UTO 
97.140 

11  5 

12  0 

13  0 

14  0| 

ii.un 

97.410 

11  75 

13  5 

49.MO 
S0.880 

97  520 
100  .500 

17. S 
10  0 

24  2 
24  s' 

22  7  0.49  0  55  0  037  0  017 
II  3 


50.220 
48.S40 


si.oao 

49.S40 


9S.920 
96.400 


50.600 
51.440 


52.010 
53.050 


98.400 
98.480 


IS  75 
24  0 


12.0 
II  0 


IS  0 
17  5 


13.4  0  49  0  60  0.030  0.018 
13  7| 


21  I 

22  7 


RMtcd  4  days  at  room  temp. 

Rested  4  days  on  lurnacc  (120'  C). 
Heated  at  850°  C  :  1  >J  hr..  cooled 

Healed  4  daye  at  room  temp. 


Rested  f  days  on  furnace  (120°  C). 
Heated  at  850°  C:  I  Ji  hr .  cooled 


Realcd  4  daya  at  room  temp. 


Heated  at  850°  C 
io  air 


furnace  (UO*  C.). 
1>3  lir..  cooled 


Rested  4  daya  at  room  temp. 

Reited  4  dayi  on  furnace  (120°  C). 
Healed  at  850"  C:  1>5  hr  .  cooled 


These  two  series  of  tests  showed  that  a  .slight  in- 
crease in  temperature  resulted  in  a  great  improvemeni 
of  elongation  and  reduction  of  area.  There  is  a  gen- 
eral increase  in  the  tensile  strength,  which,  however, 
wa.s  greater  in  the  ease  of  a  two  day's  rest  than  in 
the  case  of  a  four  da.v's  re.st. 

From  adjacent  blocks  of  one  bloom,  eight  core  tests 
were  taken  and  machined  at  different  rates  to  deter- 
mine the  effect  of  the  speed  of  machining.  Four  of 
the  cores  were  machined  at  the  usual  rate  and  four 
with  very  light  cuts  and  at  very  slow  speed.  Two  of 
the  cores  machined  as  usual  and  two  of  the  cores  ma- 
I'hiiit'd  very  slowly  were  i)ulled  immediately  after  the 
machining  operafimi.    The  four  other  cores  were  rest- 


Table  3. — Tests  oit  Adjacent  Blocks  of  Onf  Bl«om 


llrat 

No, 

Yield 
Point. 
Lb.  per 
8q.  Id. 

UltimAte 
Strength. 
Lb.  per 
8,.  In. 

Elooua- 
tion.  Per 
Cent.  In 
2  In. 

Rf- 

duc- 
tioD 

A°' 

C 

Anaiyaia 

Mn  1  a 

P 

Treatment 

G-10 

53.000 
54.300 

93,700 
94.000 

18.5 
18. S 

27  0 
25.8 

0.49 

0.00 

0.041 

0.014 

Aver.. . 

53.950 

M.510 
S3.500 

93.850 

94.080 
93,800 

18.5 

23.0 
24.0 

20.8 

44.1 

39.7 

Maohlood  ae  usual,  tested  imme- 
diately. 

Aver.. . 

54,03(r 

55.400 
54.700 

03.940 

03,500 
94,300 

23.5 

19.0 
18.6 

41.9 

26.8 
20.0 

Machirwd    as    usual,    rested  on 
furnace  20  hr. 

Aver.. . 

55.050 

.54.160 
53.920 

93,900 

93,260 
02,040 

18  75 

24.0 
23.5 

20.7 

40.0 
39  7 

.Machined  slowly,  tested  imme- 
diately. 

Aver... 

54.040 

92.950 

23.75 

39.8 

Machined  slowly,  rested  on  furnace 
20  hr. 

ed  24  hr.  on  top  of  the  electric  furnace  and  then  tested.. 
The  results,  given  in  Table  3,  show  no  difference  in 
elongation,  reduction  of  area,  and  tensile  strength, 
between  the  pieces  that  were  machined  as  usual  and 
those  that  were  very  slowly  machined.  This  indic- 
ated that  the  rate  of  machining  exerts  practically  no 
influence  on  the  physical  properties. 

Sixteen  core  tests  were  taken  from  four  adjacent 
blocks  of  one  bloom.  Six  cores  were  machined  imme- 
diately after  core  drilling.  Two  of  these  six  cores 
were  tested  immediately  after  machining;  two  were 
rested  on  the  furnace  24  hr.  before  testing,  and  two 
were  rested  100  hr.  on  the  furnace  before  testing.. 
Two  rough  cores  were  held  four  days,  then  heated 
for  2  hr.  in  the  tin  bath  at  from  490  deg.  to  500  deg.  C. 
They  were  then  machined  and  tested  immediately 
after  machining.  Four  rough  cores  were  held  at  room 
temperature  for  16  da.ys.  Tavo  of  the  cores  were 
then  machined  and  tested  immediately  after  machin- 
ing. The  other  tAvo  cores  were  heated  in  the  fin  bath 
at  595  deg.  to  605  deg.  C.  for  2  hr.  and  then  machin? d 
and  tested  immediately  after  machining.  Pour  rough 
cores  Avere  heated  to  900  deg,  C,  held  45  min.,  cooled 

T.«LE  4. — Tests  on  Four  Adjacent  Blocks  of  One  Bloom 


Yield  llltinialc 
Point.  I  Strength. 
Lb.  per  i  Lb.  per 
S<i,  In.     Sq.  In. 


51.300^  96.400 
49.300  I  94,800 


50,300  95,600 


51,410 
52,170 


07.520 
90,360 


Elonaa- 
tion.  Pe 
Cent,  in 
2  In. 


14. S 
14.5 


21.0 
21.0 


52.460 
55.490 


50,130 
60,070 


93,660 
92,050 


94,080 
95,900 


49,000  93.480 
40.280  94.880 


40.440 

50.840 


48.000 
47.300 


47,840 

40.2AO 


94.440 
94.700 


»l,300 
90.400 


80.720 

B0,80n 


23.0 
23.0 


20.0 
19.5 


18.2  0.48  0.66  0.(H2  0.028 
18.9 

18. S 


37. S 
34.5 


32.5 
36.6 


21.7 
21.0 


20. S 
20.0 


32.0 
32.0 


22.0 
22.5 


23.5 
23. « 


3A.7 

3«.0 


48.550  90,200 


Cores  machined  immediately, 
tested  immediately  after  machin- 


Cores  machined  irnmediatcly. 
tested  after  rcstiD£  on  furnncp 
25  hr. 


Cores  machitied  immediately, 
tested  after  resting  od  furnace 
lOO  hr. 


Cores  held  4  days,  heated  in  tin  pot 
490-500°  C.  2  hr..  machined,  and 
tested  immediately. 


Cores  held  16  days,  machined,  and 
tested  immediately. 


Cores  hc4d  16  days,  heated  in  tiif 
pot  595-005°  C.  2  hr,.  machined, 
and  tested  immediately. 


Core  annealed  900*  C.  45  min. 
Cooled  io  thin  mica.  t««tcd  imme- 
diately aftsr  machijiiOB. 


c  .innr.-»lcd  (KKI*  C,  45  min. 
irhincd,  rested  2.Mir.  on  furnace. 
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in  thin  mica,  and  then  machined.  Two  were  tested 
immediately  after  machining  and  the  other  two  were 
rested  25  hr.  on  the  furnace  before  testing. 

The  results  of  the  tests  made  on  the  16  cores,  given 
in  Table  4,  show  that  the  elongation  increased  with 
increa.sed  length  of  rest  at  the  temperature  of  the  top 
of  the  furnace.  A  rest  of  16  days  at  room  tempera- 
ture increased  the  elongation  and  reduction  of  area 
about  the  same  extent  as  a  rest  of  25  hr.  on' the  elec- 
tric furnace.  This  comparison  is  not  entirely  accu- 
rate, for  the  tests  that  were  rested  16  days  were  ma- 
chined after  the  rest  while  the  tests  that  were  rested 
25  hr.  had  been  machined  before  the  rest.  Previously 
r(>ported  tests  have  indicated,  however,  that  the 
effect  of  the  machining  operation  is  slight,  so  the 
comparison  is  justified.  The  tests  that  were  heated 
to,  500  deg.  C,  and  600  deg.  C.  after  rests  of  4  and  16 
days,  respectively,  and'  then  tested  immediately  after 
machining,  gave  lower  elongation  and  reduction  of 
area  values  than  tests  that  had  been  rested  at  lower 
temperatures,  'this  is  difficult  to  explain,  as  it  is 
not  considered  that  stresses  are  induced  in  the  test 
piece  by  the  air-cooHng  from  temperatures  as  low  as 
500  deg,  C.  and  600  deg.  C.  The  tests  on  the  annealed 
cores  that  were  rested  on  the  furnace  for  25  hr. 
after  machining  gave  slightly  better  elongation  values 
than  the  tests  pulled  immediately  after  machining. 
The  difference  is  slight  and  supports  the  opinion  that 
the  influence  of  the  usual  machining  operation  is  very 
little. 

Five,  cores  that  had  remained  in  the  laboratory  for 
207  and  208  days  at  normal  room  temperature  were 
machined  and  tested  immediately  after  machining. 
The  results  obtained  from  these  tests  are  given  in 
cpniparisou  with  the  re,sults  obtained  on  cores  from 
the  same  blooms  that  had  been  tested  soon  after  core 
drilling  and  machining.  These  results  given  in  Table 
5  show  a  decided  improvement  in  elongation  and  re- 
duction of  area. 

T/UJLE  5— Tests  on  Cores  207  Days  Old 


Com  Ueated.  Tliea  Machined  and  Tested  Immediately 


Yield 
Point. 

Sq. 

intimate 
Strentth. 
I.b  per 
Sg  In 

EIonRation. 
Per  Cent 
in  2  In. 

Redu 
o 
Ar 

tion. 

Number 
ol  Dava 
Mac  limed 
Bar  Rested 

Ultimate 
.Strength. 
I.h  per 
,Sfl.  In  • 

Elongation, 
Per  Cent, 
in  2  In. 

Reduction 
ol 
Area 

52,,-}20 

102,600 

19  0 

30 

6 

208 

101,100 

13.5 

14.7 

54,480 

102,600 

19  0 

30 

6 

208 

99,900 

13  5 

15.7 

103,300 

19  0 

29 

5 

208 

101,900 

14.0 

17  0 

54,"640 

101,300 

21  5 

35 

2 

207 

101,300 

16  5 

19  9 

54,720 

101,600 

21  5 

36 

4 

207 

102,600 

15  0 

17  3 

A  number  of  machined  test  pieces  liad  ri^mained  in 
the  laboratory  from  36  to  68  days.  These  test  pieces 
were  tested  and  the  results  obtained  compared  with 
the  results  obtained  on  tests  from  the  same  blooms 
that  had  been  tested  soon  after  the  drilling  and  ma- 
chining operations.    The  exact  data  on  earlier  tests 

Table  6.— Tests  on  Cores  1  to  2  Afonlhs  Old  ■ 

Corea   MachiaeH  immediately    Alter    Drilbnn,   Teeted    Alter  Onaanal   Teat   Made  Shortly  Alter 
Resting  at  Room  Temperature  Drilling  and  Machining 


Yield 
;    Poiot,  . 
Lb  per 
bq.  to. 

Ultimate 
SUangtb. . 

Lb..Der 

Sif.  Ih, 

Rlongation, 
Per  Cent 
U2in. 

Reduction 
Area 

Number 
ol  Days 
Machined 
Bar  Rested 

ntimate 
Strength. 
Lb  per 
Sj^n. 

Elongation, 
Per  Cent 
in  2  In. 

Reduction, 
ol 
Area 

51,420 

106,700 

21  0 

31  4 

68 

101,840 

11  0 

52,320 

96,720 

20  5 

28  5 

47 

93,850 

18  0 

50,550 

93.010 

23  0 

37  2 

50 

92,350 

16  0 

61,880 

§6,960 

21  0 

28  7 

41 

96,640 

15.0 

57,160 

91.0,TO 

25  5 

42  4 

41 

90,760 

20  0 

52,960 

94,600 

25  0 

39  7 

41 

89,720 

17  0 

52,840 

89,480 

25  5 

41  9 

36 

91,810 

21.0 

'51,920  . 

S.i;,6O0 

,  25  0 

37  2 

41 

92,000 

21.5 

.■)6,.Vtn 

96,270 

23  0 

33  2 

40 

94,500 

16.0 

49.780 

89,^0 

24  0 

36  7 

50 

87.750 

21  0 

,53,720 

94,540 

22  0 

30  9 

62 

94,040 

14  5 

were  not  available,  as  the  testa  were  a  part  of  the 
routine  testing  and  the  times  drilled,  machined,  and 
f)ullcd  were  not  recorded.  These  results  given  in 
Table  6  also  indicate  a  considerable  improvement  in 
the  elongation  for  the  rested  test  pieces. 

Ingots  of  the  same  size  and  chemical  composition  as 
those  used  in  the  foregoing  jets  were  rolled  on  the 
blooming  mill  and  immediately  rolled  on  the  contin- 
uous mill  to  1%-in-  (4.7-c.m.)  square  billets.  From  thesf 
billets  standard  test  pieces  were  turned.  Some  specimen 
were  tested  immediately  after  machining  operation, 
others  were  tested  after  resting  for  different  lengths 
of  time  at  room  temperature,  still  other  duplicate  .sets 
were  tested  after  resting  at  slightly  elevated  temper- 
atures for  the  same  lengths  of  time  as  tho.se  at  room 
temperature.  Identical  re-sults  were  obtained  from 
the  three  sets  of  tests.  The  average  result  of  test> 
pulled  immediately  after  machining,  the  average  re- 
sult of  tests  pulled  after  different  lengths  of  rest  at 
room  temperature,  and  the  average  result  of  test^« 
pulled  after  different  lengths  of  rests  of  slightly  ele 
vated  temperatures  w-ere  in  close  agreement  witl; 
one  another.  This  series  of  tests  indicated  that  the 
size  of  the  finished  rolled  product,  bloom,  or  billet 
has  an  important  effect  on  the  physical  properties  of 
tests  specimens  taken  from  that  product  and  tested 
with  no  subsequent  treatment  except  resting. 

Summary 

The  tests  made  on  blooms  indicate  that  the  poor 
elongation  of  the  tests  made  immediately  after  the 
drilling  and  the  machining  is  not  due  to  the  machin- 
ing operation  to  any  great  extent. 

The  ductility  of  the  steel  expressed  by  elongation 
is  greatly  improved  by  some  equilibrium  adjustment, 
which  takes  place  slowly  at  room  temperature  and 
much  more  rapidly  at  slightly  increased  temperature. 

It  seems  possible  that  the  difference  in  the  results 
obtained  on  tests  taken  from  blooms  and  on  tests 
taken  from  small  biUets  may  be  due  to  a  combination 
of  solidification  and  rolling  strains. 


TRANSVAAL  IRONWORKS 

Smelting  Now  In  Progress  Near  Pretoria 
The  smelting  of  native  iron  ore  in  South  Africa  is 
now  being  carried  out  by  the  Pretoria  Iron  !Mines  (Li- 
mited) at  their  blast  furnace  near  the  administrative 
capital  of  the  Union. 

The  ore  used  is  a  mixture  of  siliceous  and  clay-band 
ores  from  the  lower  portion  of  the  Pretoria  series. 
This  siliceous  ores  is  an  arenaceous  oolitic  ironstone 
in  which  most  of  the  iron  is  present  as  martite,  as- 
saying from  40  to  54  per  cent,  of  iron.  The  clay- 
band  ore  contains  from  50  to  55  per  cen.  of  iron.  The 
supply  is  practically  inexhaustible.  The  ore  is  mined 
only  a  few  hundred  yards  from  the  works  and  the 
coal  used  comes  from  Xatal.  Limestone  is  obtained 
from  Taungs  and  also  from  a  quarry  about  six  miles 
from  Pretoria. 

The  scale  of  operations  is  small  at  present  bnt  in 
view  of  the  large  demands  of  the  local  market  for 
good  quality  pig-iron  there  .should  be  ample  possibility 
of  expansion.  • 


ANYOX  BY  PRODUCTS  OVENS  IN  OPERATION 

The  by-product  coke-ovens  of  the  Granby  Conso- 
lidated Mining,  Smelting  &  Power  Company  at  Anyox 
Avere  placed  into  operation  on  July  11th.  and  cok-; 
of  excellent  quality  is  understood  to  have  been  pro- 
duced. The  coal  used  comes  from  the  Granby  Com- 
pany's colliery  at  Cassidy.  Vancouver  Islantl. 
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COMPANY  NOTES 
Dominion  Steel  Corporation 

Construction  work  on  the  plate  mill  has  been  resumed 
following:  the  cont'lusioii  of  a  revised  price  afrreemcnt 
with  the  Federal  Government. 

The  effect  of  business  conditions  is  shown  in  the 
announcement  that  the  producino:  operations  at  the 
Sydney  Plant  are  to  be  temporarily  suspended,  and 
that  advantagre  will  be  taken  of  the  lull  to  effect 
jreneral  plant  repairs.  Commenting  on  this  situation, 
the  Montreal  '"Gazette"  says  that  business  has  not 
been  of  the  satisfactory  nature  hoped  for  earlier  in 
the  year,  but  that  a  factor  of  probably  greater  im- 
portance is  the  attitude  of  labour  as  it  affects  the  big 
Sydney  enterprise.  ''That  this  has  been  uncertain 
"and  unsatisfactory  is  common  knowledge,  and  it  is 
•"believed  in  local  circles  that  the  contemplated  action 
"of  the  Executive  in  respect  to  what  will  virtually 
"be  a  closing  down  of  the  Sydney  Plant  is  largely 
"the  result  of  such  a  state  of  affairs.  Labour  must 
"make  up  its  mind  about  what  it  wants  and  what  it 
"is  willing  to  do  before  the  selling  branch  of  the 
'"enterprise  may  intellingently  and  profitably  seek  a 
■"market  for  the  output  of  the  mills." 


Nova  Scotia  Steel  &  Coal  Co. 

Productive  operations  are  suspended  at  the  Sydney 
Mines  Plant,  and  extensive  repairs  are  being  made  to 
the  furnaces,  including  a  re-lining  of  the  blast  furn- 
ace, which  has  been  in  constant  and  satisfactory 
operation  for  the  period  exceeding  five  years  without 
re-lining. 

At  New  Glasgow,  the  works  and  car-works  are 
operating  at  about  To  per  cent  eapacit3^ 

The  Nova  Scotia  Company  has  acquired  the  coal- 
loading  plant  of  the  British  Ministry  of  Shipping  on 
the  Terminal  Wharf  of  the  Canadian  National  Rail- 
ways, at  Halifax.  This  plant  is  modern  and  during 
the  war  has  made  some  excellent  performances  in 
f'oaling  the  large  ships  that  have  been  used  to  trans- 
port troops  and  war-material  from  Halifax.  The  ac- 
(juisitinn  of  this  plant  will  make  the  Scotia  Company 
an  important  factor  in  the  bunkering  business  in 
Halifax,  particularly  in  the  supplying  of  the  larger 
ocean  liners.  The  importance  of  Halifax  as  a  port, 
and  as  ship-building  and  ship-repair  station  is  grow- 
ing. The  war  merely  demonstrated  the  possibilities 
of  Halifax,  but  its  greatness  lies  in  the  future. 


Ontario  Steel  Products  Company. 

The  annual  finan(;ial  statement  of  the  Ontario  Steel 
Products  Company  shows  that  the  Company  has  main- 
tained the  average  of  the  previous  two  years. 

Net  profits  amounted  to  .$1!)8,770  as  against  $208,- 
107  in  1918  and  $1S2,295  in  1917.  After  deducting 
bond  interest  of  .$36,000  preferred  dividends  including 
arrears  paid  of  $73,12.'),  and  sinking  fund  write  off  of 
$12.00Q,  surplus  amounted  to  $77.()4r),  as  against  $98,- 
232  in  1918  and  $60,420  in  1917.  This  added  to  sur- 
plus carried  forward  from  the  previous  year  balance 
at  credit  of  profit  and  loss  account  at  the  end  of  the 
fiscal  year  at  June  30  to  .$359,374  compared  with 
$281.72!)  in  1918  and  $is:i4n7  in  1!)17. 


Profit  and  loss  account  compares  as  £ollowsi:oft  - : 

1919       1918   !  19fl!7.i., 
Net  ...  $198,770    $208,107  $182^295 

Bd   int    36,000       36,000  36,000 

Pfd.  divids   73,125       61,875  61,875 

Sink   fund.   12,000       12,000     •  12,000 


$  77,645 

$  98,232 

$  60,420 

Pre  v.*  surpl  

281,729 

183,497 

123,077 

$359,374 

$281,729 

$183,497 

(*) — Inc.  arrears,  oaiil. 

Balance  sheet  enmpar.'s  as  follows: 

•  i*  SS3tS. 

1919 

1918'  ': 

 $1,870,020 

$1,848,559 

108,831 

129,648 

319,302 

231.787 

Inventories  

236,599 

272,971 

160,956 

oU,U'±J. 

Insurance  adv  

2,657 

2,392 

V. '  Li  i  X  C 1  i  U     d  o  o  C  I  o      .  ,       .  . 

 $ 

825,688  . 

■ — — - 
$  -  714,447 

$2,565,398 

Liabilities 

1919 

1918 

  $ 

750,000 

$  750,000 

Common  stock  .  .   .  . 

750,000 

75.0^000 

Bonded  debt  

538,200 

561,300 

Reserves   

148,751 

138,516 

Bills  and  act.  pay  . .  . 

78,680 

.6.6,753 

Profits  tax  

34,234 

16,626 

1  '7  i  fwi 

i/,,.LUnJ 

Preferred  dividend 

22,500'. 

......$ 

152,0,41  . 

.f//' 8^^853 

..   ..  ..$2,698,366 

$2,565,398 

Working'  Capital 

1919 

1918- 

Current  assets  .  .   .  . 

$825,688 

$714,447 

Current  liabilities 

152,041 

.  •:::83;853 

Net.  working  capital 

$673,647 

$630,594 

In  reference  to  the  new  spring  works  of  the  com- 
pany, the  president  said  that  it  is  expected  to  have 
the  factory  in  operation  at  Oshawa  by  January,  1920. 
The  new^  works  will  be  called  the  Central :  .Spririg" 
CompanJ^  •  ■:.  ■i'-.o' 

Burnett  &  Crampton,  Rigaud,  Que.,  contemplat? 
building  a  new  foundry  capable  of  turning  out  about 
250  tons  per  month  of  castings  and  wdll  shortly,  he 
calling  for  tenders  for  the  building  and  equ-ipmenfl 

The  equipment  will  consist  of  molding  machines, 
which  with  all  other  equipment  will  be  of  the  most 
up-to-date  type  and  they  figure  on  having  one  of  the 
most  modern  foundei-ies  on  the  continent  specializing 
in  high  grade  machinery  eastings,  cement  mill  and 
mining  equipment  lr)nvtlier  with  a  general  -casting 
i)usiness. 

The  General  Motors  of  Canada,  Ltii,.  have  awarded 
to  the  Canadian  Stewart  Company  of  Toronto  a  con- 
tract for  tlie  erection  of  a  faetorv  at  OshaAva  estim- 
ated to  cost  $1,000,000. 

A  company  has  been   iiu-orporated  for  the  manu- 
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Isu'ture  nf  flying  machines  and  parts  under  thf.  names 
of  the  Allied  Aeroplanes  Coinpanj-  of  Brantford,  Ont., 
with  capital  stoek  of  $40,000. 

The  Doheny,  Quinlan  &  Robertson,  Ltd.,  of  Mon- 
treal, is  has  been  incorporated  with  a  capital  stock  of 
$2,000,000,  by  Hugh  Doheny,  Hugh  Quinlan,  Angus 
W.  Robertson  ct  al.,  to  build  railways,  power  plants 
and  to  do  general  contracting. 

Quinlan,  Robertson  &  Janin,  Ltd.,  of  Montreal,  is 
incorporated  to  do  business  as  general  contractors, 
quarrymen,  miners,  etc.,  and  to  acquire  the  Laurin 
&  Litch  Company  with  capital  stock  of  $500,000. 

A  Canadian  branch  of  the  Car  Fastener  Company, 
of  Boston,  Mass.,  is  to  be  commenced  in  Hamilton, 
Ont.  It  is  announced  that  the  Company  has  pur- 
chased a  building  site  with  the  intention  of  erecting 
a  factory  at  once. 

The  Maine  and  New  Brunswick  Electrical  Power 
Co.  have  let  the  contracts  for  an  additional  unit  at 
their  development  at  Tinker  Station,  N.  B.  This 
will  make  the  fourth  unit.  The  Foundation  Co., 
Montreal,  will  enlarge  the  dam  and  power  house,  and 
construct  a  tunnel  and  new  steel  penstock.  The  water 
wheel  will  be  of  2400  h.p.,  400  r.p.m.,  complete  with 
Lombard  governor,  working  under  head  of  72  feet, 
and  will  be  supplied  l)y  the  Canadian  Ingersoll  Rand 
Co.,  Ltd.,  Sherbrooke  and  Montreal.  It  will  be  directly 
connected  to  a  1500  kv.a  generator,  to  be  supplied  by 
the  Canadian  General  Electric  Co. 

The  Electric  Furnace  Company,  Alliance,  Ohio, 
has  just  shipped  to  the  Dayton  Engineering  Laborato- 
ries, Dayton,  Ohio,  an  electric  furnace  for  melting 
and  refining  aluminum  in  the  Delco  plant. 

This  furnace  has  a  hearth  capacity  of  500  pounds 
and  a  melting  rate  of  200  pounds  of  aluminum  per 
hour.  It  is  equipped  with  a  double  charging  door 
in  the  front  and  rear,  and  otherwise  is  similar  to  the 
standard  Baily  Electric  Furnace  of  105  K.  W.  elec- 
trical capacity,  and  1500  pounds  hearth  capacity,  that 
is  used  for  melting  brass. 


The  growing  tendency  of  employers  to  share  profits 
with  their  employees  or  to  give  them  an  opportunity 
to  buy  shares  in  the  business  is  illustrated  by  the 
incorporation  of  Beals,  McCarthy  &  Rogers,  the  oldest 
continuous  partnership  in  Buffalo,  which  has  per- 
fected arrangements  to  allow  the  department  heads 
and  principal  employees  to  acquire  an  interest  in 
the  company. 

The  incorporation  papers  fix  the  capital  at  $1,000.- 
000  and  give  the  corporate  name  as  Beals,  McCarthy 
&  Rogers,  Inc.,  the  title  assumed  two  years  ago  w^hen 
the  name  was  changed  from  Beals  &  Co.,  as  it  had 
been  known  for  26  years. 

The  firm  was  organized  in  1826,  when  Buffalo 
was  a  mere  village,  by  Samuel  F.  Pratt  and  Edward 
P.  Beals,  under  the  name  of  Pratt  &  Co.  It  occupied 
incommodious  quarters  at  220  Main  Street.  From  that 
beginning  the  firm 's  growth  has  kept  pace  with  the 
progress  of  the  city  and  nation.  Now  it  is  one  of 
the  largest  iron,  steel  and  hardware  supply  houses  in 
the  country.  It  does  business  not  only  in  Buffalo, 
but  throughout  New  York  and  several  States  of  the 
Union,  and  Provinces  of  Canada. 

"We  have  the  proposition  to  enable  our  employes 
to  acquire  an  interest  in  the  business  under  i  onsi- 
deration  for  a  long  time."  Eugene  J.  McCarthy,  presi- 
dent, said  to-dav.    "It  is  onlv  now  that  we  have  been 


able  »o  realize  the  hope.  We  believe  that  it  is  a 
practical  way  to  get  results.  We  believe  thi.s  step 
will  make  it  possible  for  us  to  give  better  service,  if 
that  be  possible,  which  will  result  from  the  fact  that 
more  persons  will  be  working  for  a  concern  in  which 
they  have  a  definite  financial  interest  aside  from  the 
■salaries  paid  them." 

SHIPPING  NOTES 

The  third  of  the  twenty  ?>ench  ships  being  built  in 
Victoria,  B.  C.  by  the  Foundation  Company  of  Bri- 
tish Columbia  on  her  trial  trip  averaged  over  twelve 
knots  speed,  against  a  contract  speed  of  eleven  knots. 
The  engines  in  this  vessel,  Hull  No.  209,  were  fur- 
nished by  the  Vulcan  Iron  Works  of  Denver.  The 
next  ship  to  make  her  trials  will  be  Hull  No.  219, 
which  will  be  equipped  with  the  first  set  of  engines  to 
be  made  by  Hutchinson  Bros.,  of  Victoria.  No  219 
is  expected  to  go  through  her  trials  about  the  begin- 
ning of  August. 

Work  on  the  New  Welland  Canal  was  suspended 
in  January,  1917,  on  account  of  the  war.  At  the  be- 
ginning of  1918  the  contracts  were  cancelled.  In  Jan- 
uary, 1919,  new  contracts  were  made  with  the  former 
contractors  to  resume  the  construction  on  the  basis  of 
cost  plus  8  per  cent.  These  contracts  are  to  continue 
until  the  end  of  1919,  after  which  time  the  Depart- 
ment of  Railways  and  Canals  has  the  power  to  read- 
vertise  and  award  new  contracts. 

Work  on  the  cost  plus  8  per  cent  contracts  which 
expire  with  1919  is  now  in  progress  on  sections  1,  2. 
3,  and  5,  about  1,700  men  working  on  these  sections. 

The  following  are  the  contractors  on  the  different 
sections:  No.  1,  the  Dominion  Dredging  Co.;  No.  2, 
Baldry,  Yerburgh  &  Hutchison;  No.  3,  Dohney.  Quin- 
lin  &  Robertson;  No.  5,  Canadian  Dredging  Co.,  all  of 
St.  Catherines,  Ontario. 


A  steel  cargo  freighter,  canal  size,  designed  for 
trans-Atlantic  service  and  built  by  the  Dominion 
Shipbuilding  Co.,  Toronto,  Ont.,  was  launched  on 
July  12,  and  chistened  Hessa  by  Mrs.  J.  Baird  Simp- 
son, of  New  York  City.  The  Hessa  is  261  feet  over 
all,  43  feet  6  inches  broad,  and  24  feet  2  inches  in 
depth,  with  a  carrying  capacity  of  3,550  gross  tons. 
She  makes  the  seven  vessel  launched  from  the  Do- 
minion Sliipbuilding  Company's  yards  in  the  past 
nine  months,  and  there  are  five  more  to  ceme. 

The  steady  inflation  of  values  of  second-hand 
steamers  goes  on  without  check,  according  to  the 
Liverpool  Journal  of  Commerce,  Bristol  Channel 
buyers  continuing  to  give  unstinted  support  to  the 
market,  and  brisk  demand  is  maintained,  whilst  sell- 
ers are  as  reserved  as  ever,  assisted  as  they  are  by 
the  considerably  higher  prices  now  being  made  for 
"standard"  vessels.  A  verj*  effective  instance  is 
afforded  in  the  re-sale  of  the  steamship  Trojan  to  the 
Green  Star  Shipping  Co.,  Cardiff,  for  the  sum  of 
$750,000,  her  late  owner,  E.  C.  Thin,  of  Liverpool, 
.selling  her  to  Cardiff  buyers  so  recently  as  the  middle 
of  May  last  for  the  sum  of  $580,000,  so  that  her  latest 
purchasers  have  paid  almost  30  per  cent  increase  on 
the  ])rice  paid  less  than  two  months  ago.  Cardiff 
buyers  have  also  taken  the  single-decker  Keyingham. 
of  Sunderland,  for  $725,000.  to  be  delivered  at  Lrver- 
pool.  where  she  recently  arrived  with  a  cargo  of  sugar 
from  Batavia.  She  is  6.130  tons  d.  w.,  and  was  built 
in  1908. 
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Purchase  by  the  Canadian  Robert  Dollar  Company 
of  the  British  steamship  War  Melody,  1,800  tons  dead- 
weight built  by  Harland  &  Wolff,  Belfast,  has  been 
announced.  T'ltimately  the  vessel,  now  on  /oyage 
from  Portlaiui,  Me.,  for  England,  will  be  placed  in  the 
Pacific  service,  out  of  Vancouver. 

The  Standard  Oil  Co.,  has  sold  the  sailing  ships 
John  Kna  and  Dunsyre  to  the  Robert  Dollar  Co.  ihc 
price  was  about  $250,000  a  piece,  or  just  about  what 
Ihe  Standard  paid  for  them  in  December.  1916  when 
thev  were  bought  from  the  Rolph  Navigation  &  Coal 
Co '  There  has  been  considerable  speculation  as  to  why 
the  Robert  Dollar  Company  purchased  these  vessels  as 
they  long  ago  discarded  the  iise  of  sailing  craft,  and  it 
is  believed  that  they  have  figured  on  getting  barley 
charters  to  Europe  and  then  selling  the    vessel  on 
arrival  at  a  European  port  to  Scandinavian  purcha- 
sers who  seem  to  be  very  keen  to  acquire  almost  any 
kind  of  vessel.    The  figures  now  being  obtained  for 
transporting  barlev  to  Europe  net  a  sum  which  would 
make  it  quite  practicable  to  sell    the    vessels  over 
there  at  less  than  they  cost  here. 

One  hundred  steamships  built  on  the  Great  Lakes 
durin-  the  war  have  been  sold  by  the  Shipping  Board 
to  the  Anderson  Overseas  Corporation,  of  New  \  ork, 
for  approximatively  $80,000,000.  This  is  probably 
the  larc^est  ship  sale  on  record,  the  Board  said  m  an- 
nouncing the  deal  to-night,  and  the  vessels  will  even- 
tuallv  pass  into  French  and  Italian  ownership. 

Delivery  of  the  ships  will  commence  August  10  and 
])roceed  at  the  rate  of  six  or  more  a  week  until  com- 
pleted. 

DOMINION  SHIPBUILDING  COMPANY 

The  Dominion  Sliipbuilding  Company,  Limited,  sit- 
uated on  reclaimed  land  owned  by  the  Toronto  Har- 
bor Commissioners,  and  extending  from  Bathurst 
street  on  the  west  to  Spadina  avenue,  on  the  east, 
with  five  building  berths  for  canal-size  ships,  will  con- 
sist of  four  buildings,  when  completed,  with  an  ap- 
proximate cost  of  $2,500,000. 

The  first  building  consists  of  the  mam  building 
which  takes  in  furnaces,  bending  slabs,  angle  iron, 
smith  shop,  punch  shop  with  machinery  for  about  75- 
ton  ship  steel  per  day  of  nine  hours,  power  plant,  ware- 
house, joiners'  and  carpenters'  shops  and  mould  loft 
second 'storey.  This  building  is  485  feet  long,  210 
feet  wide  in  way  of  punch  shop,  110  feet  in  way  of 
power  house,  warehouse  and  joiners'  and  carpenters 
shop.  This  building  is  complete  and  is  made  up  of 
steel  with  re-inforced  concrete  walls,  corrugated  iron 
roof  in  way  of  punch  shop  and  built-up  roofing  in  way 
of  mould  loft. 

The  next  building,  now  completed,  will  take  m  elec- 
trical shop,  pipe  shop,  blacksmith  shop  and  machine 
shop  and  pattern  shop.  This  is  275  feet  long,  another 
150  feet  to  be  added  on,  by  110  feet  wide,  and  is  built 
of  same  const ni<-t imi  ;is  jiuuch  sboj). 

Electrical-Driven  Machinery 
The  other  two  buildings  will  be  foundry  and  boiler- 
shop  and  will  erected  as  soon  as  conditions  permit. 
There  are  three  overhead  cranes  to  take  care  of 
erection  of  .steel  for  the  ships.  All  machinery  is  electri- 
cal-driven, alternating  current  obtained  from  the  Hy- 
dro system.  There  is  also  one  set  of  .shears  legs  of  100- 
lon  capacity  now  erected,  to  take  care  of  installing 
engines  and  boilers  into  ships  immediately  after 
launching.  Foundations  for  building  berths  and 
shops  are  made  up  of  piling  driven  down  to  rock  bot- 
tom and  concrete  pillars  on  same. 


It  is  estimated  that  the  capacity  of  this  plant,  when 
complete,  will  be  about  twelve  ships  per  year  for  canal 
size,  261  feet  overall,  by  43  feet,  6  inches  beam,  D.  W., 
carrying  capacity  up  to  4300  gross  tons.    The  1918 
I)rogramme  consisted  of  eight  bulk  freighters,  two  of 
which  were  delivered  last  Fall,  two  this  Spring  and  the 
remaining  four,  now  well  under  way,  will  be  completed 
and  delivered  before  the  close  of  navigation.  Four 
additional  contracts  are  now  under  way  for  delivery 
next  Spring.    In  laying  out  this  plant,  every  precau- 
tion has  been  taken  to  avoid  handling  of  material  as 
much  as  possible  and  to  make  everything  up-to-date 
and  complete  in  every  way  with  the  above  capacity  in 
view,  so  that  one  department  will  not  have  to  wait 
on  another,  but  that  work  will  be  progressing  through 
the  different  shops  so  as  to  avoid  delay.    The  yard,  as 
at  present  constituted,  is  entirely  self-contained  as  a 
complete  and  up-to-date  ship  building  plant  Math  the 
exception  of  the  boiler  shop  and  foundry  and  these 
additions  are  contemplated  in  the  near  future. 


COAL  AND  IRON  IN  INDIA. 

The  Report  of  a  Commission  appointed  in  1916  by 
the  Government  of  India  under  the  presidency  of  Sir 
T.  H.  Holland,  has  been  issued,  and  we  excerpt  from 
the  editorial  pages  of  the  "Colliery  Guardian"  a 
summarised  account  of  the  extent  of  the  coal  and 
steel  industries,  which  is  comparatively  unknown 
outside  the  circles  immediately  interested. 

One  interesting  feature  of  Indian  industrial  life 
is  the  relatively  large  number  of  men  employed  for 
a  given  output  of  coal  or  steel.    The  capacity  of  the 
Tata  Works  is  given  as  17,000  tons  of  steel  monthly, 
with  the  employment  of  40,000  men.    The  Dominion 
Steel  Company  at  Sydney  produces  approximately 
30,000  tons  of  steel  monthly,  with  a  force  not  exceed- 
ing 5,000  men.    The  Indian  laborer  is  physically  frail, 
and  not  capable  of  the  sustained  manual  exertion  of 
the  European  in  work  calling  for  physical  strength. 
The  "Colliery  Guardian's"  summary  is  as  follows: 
It  is  not  possible,  in  these  columns,  to  cover  any 
considerable  portion  of  the  ground  dealt  Avith  in  this 
report,  but  it  is  worth  while  to  consider  briefly  the 
position  of  India  Avith  respect  to  coal  and  iron,  upon 
which  almost  every  other  branch  of  industry  ultim- 
ately depends.    Of  the  Bengal  coal  fields  much  has 
been  written,  and  it  is  enough  now  to  state  that  this 
report  adds  but  little  to  previous  kjiowledge,  and 
throws  but  little  light  upon  the  influence  of  the  war 
upon  the  output  and  distribution  of  Indian  coal.  In 
1916,  however,  the  following  census  of  coal  consump- 
tion Avas  for  the  first  time  established: — 

Per  cent.  Per  cent. 

Railways  33.6     Used  at  collieries..  12.6 

Bunkers  16.7     Small  industries  and 

Jute  mills   5.6        domestic  consump- 

Cotton  mills   5.5        tion  17.3 

Iron,  etc.,  foundries  5.1   

Inland  .steamers  ...  3.6  100.0 
The  Commission  calls  attention  to  the  fact  that  the 
proportion  of  the  coal  output  consumed  by  railwaj's 
has  been  practically  stationary  for  a  number  of  years. 
We  learn  also  that  in  1917  the  Bengal  coalfield  was 
worked  by  153  joint  stock  companies,  with  a  paid- 
up  capital  of  Rs.  672  lakhs,  besides  many  privately- 
owned  mines.  Although  the  best  coal  seams  rarely 
contain  less  than  12  per  cent,  of  ash,  they  furnish  a 
strong  coke  capable  of  l)eing  used  in  the  blast  furnace^ 
but  the  visible  sujiply  of  this  commodity  is  strictly 
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PATTERNS 

IN  WOOD  AND  METAL 

RatimaleR  furnished  on  all  kinds  of  work 

Dominion  Pattern  Wks.  109  Adelaide  St.W.  Toronto 


THE  CARNAHAN 

TIN  PLATE  &  SHEET  CO. 

MAIN  OFFICE  &  PLANT  CANTON,  O. 
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limited,  and  if  the  mf;talliirgif;al  indi^stries  are  fur- 
ther developed  the  problem  of  an  adequate  output 
of  coke  will  become  urgent.  The  Comini.s.sion  recom- 
mends an  early  consideration  of  this  question  and  ad- 
vocates a  special  survey  of  the  Indian  coal  situation, 
including  the  prospective  development  of  the  coal 
fields  of  Assam,  where  good  coking  coal  exists.  It  is 
satisfactory,  also,  to  note  that  a  striking  feature  of 
the  Bengal  coal  field  is  the  technical  development  of 
the  better-class  mines.  With  comparatively  low- 
grade  fuel  and  a  limited  supply  of  good  coking  coal, 
the  prospect  of  organizing  a  native  iron  and  steel  in- 
dustry of  any  magnitude  would  scarcely  seem  fea.s- 
ible;  yet  striking  results  have  been  achieved.  The 
Bengal  Iron  and  Steel  Company  at  Kulti  and  the 
Tata  Iron  and  Steel  Company  at  Sakehi  are  the  most 
important  metallurgical  enterprises  yet  attempted  in 
India.  The  former  company,  handicapped  at  first  by 
the  use  of  low  grade  iron  ores,  has  now  greatly  im- 
proved its  position.  The  company  operates  four  blast 
furnaces,  producing  about  10,000  tons  of  pig  iron  per 
month,  and  since  November,  1917,  has  turned  out  be- 
tween 1,200  and  1,500  tons  per  month  of  ferro-man- 
ganese,  which  has  been  exported  to  Europe  and  Am- 
erica for  war  purposes.  A  large  foundry  is  also  op- 
erated for  the  manufacture  of  pipes,  railway  chairs, 
and  other  castings.  The  Tata  Company,  formed  in 
1907,  only  commenced  active  operations  shortly  be- 
fore the  war,  and  has  already  grown  to  considerable 
dimensions.  It  owns  nine  large  coal  mines  and  pos- 
sesses iron  mines  of  importance  at  Gurumasini  and 
elsewhere.  Two  large  blast  furnaces,  each  making 
about  350  tons  of  iron  a  day,  are  in  operation,  and 
three  more  are  in  construction.  Coke  is  supplied  by 
180  non-recovery  Koppers  coke  ovens,  but  a  new  plant, 
consisting  of  20  13-ton  by-product  recovery  ovens, 
with  a  benzol  plant,  is  being  installed.  The  steel- 
making  plant  includes  four  basic  open-hearth  fur- 
naces of  50  tons  capacity,  and  two  of  75  tons  capac- 
ity, with  another  in  process  of  coustniction.  while 
further  extensions,  consisting  of  two  2.5-ton  Bessemer 
converters,  three  electric  furnaces,  two  200-ton  tilt- 
ing furnaces,  and  a  1,300-ton  mixer,  are  now  under 
Avay.  The  present  steel  capacity  is  17,000  tons  per 
month,  and  the  rolling  mills  produce  120,000  tons  of 
rails  and  other  sections  yearly.  This  company  is  still 
in  the  development  stage,  and  large  additions  to  the 
plant  are  under  contemplation.  The  works  already 
employ  nearly  40,000  men,  and  a  large  town  is  spring- 
ing up  at  Sakchi  for  their  accommodation. 

The  progress  made  in  iron  and  steel  production 
within  the  last  decade  has  been  highly  encouraging, 
and  ap])ears  to  have  already  falsified  the  opinion  pre- 
viously held  in  India  as  to  the  possibility  of  organis- 
ing a  large  metallurgical  industry  on  modem  lines. 
The  future,  hoAvever,  seems  to  be  mainly  involved, 
as  indicated  above,  in  the  problem  of  the  supplv  of 
blast  furnace  coke. 

It  does  not  seem  to  be  quite  clear  from  this  report 
whether  the  Commission  really  believes  that  India 
can  become  so  great  a  producing  country  as  to  be 
capable  of  doing  without  imported  machinery.  Un- 
doubtedly this  was  the  end  in  view,  for  attention  is 
called  to  the  great  danger  to  which  the  Indian  tex- 
tile industries  would  be  exposed  if  Britain's  com- 
mand of  the  sea  were  lost.  The  question,  therefore. 
IS  not  only  the  establishment  of  a  metallurgical  in- 
dustry, but  the  development  of  engineering  work- 
shops in  which  the  output  of  steel  can  be  absorbed 
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HV-rnoni CT  cokk  or/; an  is  Canada. 

Duriiiii'  the  war-period  uotablo  additions  liave  been 
made  to  the  l)y-pro(Uu't  coke-oven  installations  iu  Can- 
ada, all  of  these,  with  the  exception  of  the  Granby  Con- 
solidated Smeltiiiy  &  ^Mining  Company's  ovens  at 
Anyox,  B.C.,  beiii^  part  of  a  programme  of  extension 
ill  the  iron  and  steel  maiuifacturies  of  the  country. 
Tiie  production  of  coke  in  bee-hive  ovens  is  quite  pro- 
|)erly  becoming  an  obsolete  practice,  although  there  are 
still  to  be  found  persons  sincere  in  their  belief  that 
by-product  recovery  "takes  the  strength  out  of  die 
coke,'"  whatever  that  may  mean. 

In  tlie  I'nitcd  States  an  even  more  remarkable  re- 
versal has  takrn  i)hK'e,  and  during  this  year,  for  tlu^ 
first  time,  the  tonnage  of  by-product  coke  has  exceed- 
ed that  made  in  the  beehive-oven  plants  in  the  States. 

The  question  of  the  disposal  of  the  by-products,- and 
tlu'ir  farther  refinement,  is  therefore  of  much  interest 
to  the  steel  industry  in  Canada,  and,  in  addition  to  a 
papci-  on  benzol  fuel  for  motor  engines  which  is  con- 
tained in  this  issue,  there  Avill  also  be  found  some  ex- 
tracts from  a  comprehensive  treatise  on  the  relation  of 
the  coal  resources  of  Canada  to  our  industrial  develop- 
ment, by  Mr.  F.  E.  Lucas,  the  Economy  Engineer  of 
the  Dominion  Steel  Corporation,  which  is  contained  in 
an  appendix  to  the  Final  Keport  of  the  Fuel  Controller. 
Mr.  Lucas'  paper  has  not  attracted  the  attention  it 
deserves,  chiefly  owing  to  the  fact  it  appeared  in 
a  government  publication  and  not  in  a  technical  journal. 
The  work  of  civil  servants  is  too  often  disregarded  when 
it  is  reported  in  report  form,  notwithstanding  the  lav- 
ish distribution  of  government  publications  without 
cost  to  the  reader.  It  is  one  of  the.  contradictions  of 
human  nature  that  things  easily  come  by  are  lightly  re- 
garded. 

The  Final  Ivei">'"^  of  the  Fuel  Controller  is  a  strik- 
ing example  of  this  curious  fact,  and  while  a  few  spe- 
cialists have  recognized  the  value  of  Mr.  Magrath's 
work,  and  of  his  tiii;il  testament  as  Fuel  Controller, 
this  Report,  which  is  the  most  authentic  and  complete 
monograi  h  on  Canada's  fuel  proliicm  yet  attempted, 
received  practically  no  notice  in  the  new.spapers,  and 
scanty  reference  in  the  technical  i)re.ss  of  Canada. 

Mr.  Lucas,  in  his  paper,  .sliowed  that  by  turninjr 
coal  into  coke  and  reeovering  the  by-products  in  the 
process,  there  could  be  obtained  from  2,000  tons  of  coal 
cctsting  $4,r)0  per  ton,  by-products  to  the  valui'  of  $1').- 
2r»0.  In  the  light  of  this  consideration,  which,  by  the 
wav.  is  neither  new  nor  striking  to  those  who  have 
studied  fuel  problems,  it  is  not  surprising  to  know  that 
it  was  reeentlv  stated  in  Britain  by  one  of  the  best- 


informed  fuel  engineers  of  today,  that  the  use  of  coal  in 
the  raw  state  for  domestic  heating,  for  powei'-raising, 
and  other  purposes  for  which  raw  coal  is  nov^^  generally 
used,  will  before  long  be  prohibited  as  a  wasteful, 
dirty  and  generally  inefficient  procedure. 


MANUFACTURERS'  GUARANTEE  IN  COAL 
WA8HERIES. 

In  this  issue  is  a  paper  by  Mr.  Sherwood  Hunter  of 
the  Simon-Carves  Coke  Oven  Construction  Company 
read  before  the  Midland  Institute  on  "Some  Sugges- 
tions for  the  Standardising  of  Guarantees  for  Coal 
Washeries, "  which  is  a  plea  for  a  uniform  standard  of 
efficiency  in  coal  washing  and  a  clearer  understanding 
as  to  the  meaning  of  the  usual  guarantees  concerning 
the  percentages  of  "coal"  and  "dirt." 

The  actual  performance  of  coal  washeries  compared 
with  the  guarantees  contained  in  the  contract  with  the 
manufacturer  has  proved  a  fruitful  source  of  dispute 
and  of  litigation,  largely  originating  in  the  failure  of 
specify  the  exact  interpretation  of  wha.t  is  "coal"  and 
what  is  "dirt."  As  Mr.  Hunter  points  out,  the  most 
practicable  manner,  although  it  may  not  be  the  best 
or  final  manner,  to  define  these  vague  terms  is  to 
specify  in  terms  of  the  float  test  the  sinkings  that  are 
properly  classified  as  "dirt,"  and  the  floatings  con- 
stituting the  "coal." 

In  the  discussion  upon  the  paper  one  of  the  speakers 
expressed  the  opinion  that  washery  contractors  had  in 
the  past  had  things  very  much  their  own  way,  and  that 
some  of  the  guarantees  were  not  worth  the  paper  they 
were  written  on.  There  is  some  truth,  in  these  stat'^ 
ments,  because  it  is  only  recently  that  mining  engineers 
have  seriously  interested  themselves  in  the  technicali- 
ties of  coal  washing,  and,  in  default  of  more  precise 
technical  knowledge,  the  form  of  guarantee  has  been 
largely  left  to  the  constructors  of  coal  washeries  them- 
selves. 

Mr.  Hunter  is  the  technical  representative  of  a  well- 
known  finii  of  wasliery  contractors,  and  has  been  co'i- 
eeiiied  with  a  number  of  washeries  erected  in  Caiuula 
and  the  United  States,  where  no  doubt  some  of  the  dif- 
ficulties experienced  in  connection  witli  guarantees  oc- 
curred. 

In  a  washery  where  one  grade  of  coal,  or  coal  from 
one  .seam  or  colliery  is  to  l)e  treated,  there  is  no  diffi- 
culty in  determining  and  drafting  the  tenns  of  a  pre- 
ci.se  and  satisfactory  guarantee,  if  sufficient  pains  are 
taken  to  ascertain  tlie  pliy-icnl  jieeiiliarit ies  of  the  coal 
to  be  treated,  but  in  a  ease  wht're  a  nundtcr  of  coals, 
from- different  seams,  having  diffei-ent  specific  gravi- 
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ties  aud  different  physical  coniposition,  and  arrivjnj?  at 
thi;  washery  for  treatment  in  differinfr  quantity  i)er- 
centages,  no  very  satisfactory  guarantee  is  possible,  be- 
cause the  factors  arc  indeterminate. 

Mr.  Hunter's  paper  is  u.scful  in  that  it  calls  atten- 
tion to  the  necessity  for  care  in  drafting  the  terms  of 
the  performance  guarantees  in  the  contract  for  a  coal 
washery,  and  for  a  thorough  understanding  and  prior 
agreement  on  the  definition  of  the  terms  used  in  the 
document,  particularly  to  avoid  the  use  of  such  loose 
expressions  as  "coal"  and  "dirt." 

No  mention  is  contained  in  the  paper  as  to  the  guar- 
antees of  the  percentage  of  sulphur  and  moisture  in  the 
washed  product,  which  are  more  important  objects  of 
coal-washing  to  the  steel  maker  than  the  removal  of  ash 
content,  except  of  course  as  the  sulphur  may  be  con- 
centrated, as  it  often  is,  in  the  interlaminated  earthy 
matter,  the  limey  flakes,  and  the  "brass"  which  com- 
bine to  make  the  undesirable  matter  in  coal  removed 
by  the  process  of  washing,  and  commonly  known  as 
"dirt."  The  percentage  of  moisture  and  sulphur  pre- 
sent in  the  washed  coal  is  naturally  determinable  with 
accuracy,  and  is  not  open  to  ambiguity,  but,  neverthe- 
less, equal  care  is  required  in  framing  the  contract,  and 
in  the  investigations  preliminary  to  the  agreement  upon 
the  moisture  and  sulphur  percentages. 

Complete  frankness  with  the  washery  manufacturer 
is  desirable  if  the  best  results  are  to  be  obtained,  and 
all  the  relevant  data  should  be  freely  disclosed  to  him 
by  the  colliery  operator.  The  purpose  for  which  the 
washery  is  to  be  operated  should  be  thoroughly  under- 
stood, as  the  design  of  a  washery  to  treat  coal  intend- 
ed for  use  in  steam-raising,  will  be  radically  differ- 
ent to  a  washery  designed  to  fit  coal  for  the  manufac- 
ture of  coke  for  steel-making  purposes. 

In  the  past  it  has  been  said  that  certain  coals  were 
non-metallurgical,  much  as  certain  iron-ores  are  said 
to  he  unsuitable  or  unkindly.  The  question  of  quality 
is  in  the  first  degree  relative.  Poor  and  brassy  coals 
can  be  made  suitable  for  metallurgical  purposes  by 
scientific  washing,  as  certain  ores  can  be  beneficiated 
and  used  with  success,  where  higher  grade  ores  are  not 
available. 

The  preparation  of  coal  for  metallurgical  uses  by 
washing  is  daily  becoming  a  matter  of  greater  import- 
ance to  coal  and  steel  operators  in  Canada  and  in  the 
United  States. 


BENZOL  AS  A  MOTOR  FUEL. 
"Iron  &  Steel"  is  pleased  to  be  able  to  include  in  the 
present  issue  a  very  practical  paper  by  Mr.  I.  C.  Mac- 
kie,  the  Metallurgist  of  the  Dominion  Steel  Corporation, 
which  records  a  series  of  trials  demonstrating  the  suit- 
ability of  benzol  and  benzol  mixtures  as  a  motor  fue' 
Mr.  Mackie's  paper  was  prepared  for  a  meeting  of  the 
Maritime  Chemists'  Association  recently  held  in  Syd- 
ney, N.S.,  and  while  he  would  be  the  last  to  claim  for 
his  investigations  anything   really   and  importantly 


novel,  yet  it  is  by  just  such  ar-tual  and  practical  f\ 
periment  that  new  products,  or  by-products,  mast  be 
locally  tested  and  introduced  btjfore  they  claim  a  wid^r 
attention  and  market. 

The  marketing  of  the  light  oils  recovered  from  cok- 
oven  di.stillation  of  coal  is  a  matter  that  very  much  in 
terests  the  steel  companies  in  Canada,  most,  if  not  all 
of  whom,  have  extensive  coke-oven  plants  with  by-pro- 
duct recovery.  The  market  for  motor  fuel  is  one  that  is 
daily  increasing  and  one  that  has  before  it  indefinite 
possibilities  of  expansion.  Mr.  Mackie's  short  paper 
will  therefore  attract  attention  as  a  concrete  demon.stra- 
tion  of  the  excellent  characteristics  of  benzol  motor 
fuel. 


THE  CANADIAN  INSTITVLTE  OF  MINING  AND 
METALLURGY. 

By  the  desire  of  its  membership  expressed  through 
a  letter  ballot,  the  Canadian  Mining  Institute  will 
change  its  name  to  the  "Canadian  Institute  of  Min- 
ing and  Metallurgy,"  or  such  modification  of  this  dual 
title  as  the  Council  may  determine. 

The  C.  M.  I.  "Bulletin"  for  August  points  out  that 
a  majority  of  the  members  of  the  Institute  are  miners, 
and  that  by  their  vote  favoring  the  change  of  name, 
they  have  paid  a  graceful  compliment  to  their  fellows 
of  the  allied  profession  of  metallurgy,  and  at  the  same 
time  "have  fittingly  expressed  their  recognition  of  the 
ini])ortant  position  now  occupied  by  the  metallurgical 
industries  of  Canada." 

This  is  very  nicely  put.  It  is  perhaps  not  fully  real- 
ized how^  important  the  metallurgical  industries  oi 
Canada  are.  The  entire  mineral  production  of  Can 
ada,  as  given  in  the  Preliminary  Report  of  the  D  - 
partment  of  Mines,  for  1918,  is  valued  at  $210,000,000. 
The  value  of  the  steel  ingots  and  castings,  of  ferro- 
alloys, and  of  coke  and  coal  by-products  produced  di- 
rectly in  connection  with  steel  manufacture  is  well 
over  $100,000,000,  or  approximately  equal  to  one-half 
of  the  entire  product  of  the  mines. 

The  capital  expended  in  the  plants  designed  to  pro- 
duce  gold,  silver,  nickel,  copper,  zinc,  lead  and  other 
metals  from  their  ores  is  invested  largely  in  the  re- 
duction plants  and  refineries,  and,  to  the  coal  and 
ironstone  miner  at  least,  nothing  is  so  striking  about 
the  precious-metal  mines  of  Canada  as  the  compara- 
tively small  plant  required  in  the  mine  itself  compared 
with  the  enormous  installations  of  the  surface. 

A  recent  number  of  the  Canadian  Chemical  Journal 
devoted  to  the  Shawinigan  industries  is  a  revelation 
of  the  tremendous  growth  of  the  metallurgical  indus- 
tries in  Canada,  particularly  in  regard  to  aluminum, 
ferro-alloys,  magnesium  and  the  manufacture  of  elec- 
trodes. The  export  of  aluminum  from  Canada,  for  ex- 
ample, has  increased  from  a  value  of  $1,760,000  in 
1913  to  a  value  of  $7,620,000  in  1917. 

In  regard  to  many  of  the  complex  ores  found  in  Can- 
ada, mining  only  becomes  an  economic  possibility  when 


September,  1919 


IRON   AND   STEEL   OF  CANADA 


199 


the  iiietaJlur^ast  lias  .sliowii  I  lie  ^\■ay  to  treat  the  ore, 
and  the  development  of  such  natural  alloys  as  "Stel- 
lite"  and  nionel  metal  is  altou-etlier  the  work  of  the 
iiK'talluruist. 

It  has  been  aivyued  llial  "  iiiiiiiiiii-''  is  a  compre- 
lien.sive  term,  eajiahie  of  iiieludiu';-  all  the  outo-rowths 
or  ramifications  of  the  ]iroduet  of  the  mines,  but  surely 
sueli  a  science  as  mel alio.i^'rapli \-.  and  all  the  later  de- 
velopments of  heat  treatment  cannot  be  included  in  the 
scope  of  the  tei-ni  "mining-"?  And,  further,  it  is  cer- 
tain that  the  Canadian  Mininu-  Institute  desires  to  hold 
the  metalluro-ists  already  w  ithin  its  membership,  aiul 
to  widen  its  boundaries  as  knowledo-e  widens. 

Therefore,  it  seems  evident  that  not  only  has  the 
Canadian  Mining'  Institute  done  a  g'raceful  thing  in 
welcomin«;  the  metallurg'ist  specifically  and  by  name, 
but  it  has  done  a  thing  wise  and  judicious,  evidencing 
in  its  members  prescience  and  courtesy  as  felicitously 
I'ombined  as  the  two  great  designations  of  the  miner 
and  the  metallurgist  are  combined  in  its  new  title. 


THE  GENERAL  STEEL  OUTLOOK  IN  CANADA. 

The  steel  industry  in  Canada  is  passing  through  a 
waiting  period,  and  the  companies  are  iitilizing  the  lull 
to  make  extensive  repairs  of  plants  that  were  worked 
at  liitrh  pressure  during  the  Avar  period. 

In  Xova  Scotia  all  the  blast  furnaces  are  closed  doAvn. 
The  Dominion  Company  has  re-lined  two  blast  fur- 
naces and  now  has  six  furnaces  in  first-class  condition 
for  production.  The  Nova  Scotia  Company  is  relining 
the  furnace  that  has  been  in  use  for  a  period  exceed- 
ing five  years  and  has  another  completely  new  fur- 
nace ready  for  operation. 

The  ncAv  plate  mill  at  Sydney  may  roll  plates  late 
in  the  year  or  early  in  1920.  The  Avire-rod  mill  is  Avork- 
ing  single  shift  and  the  Avire  and  nail  mills  are  Avork- 
ing  on  export  business. 

The  Scotia  plant  at  Xcav  GlasgoAv  and  the  Car  Works 
there  are  working  about  75  per  cent  capacity. 

Tn  Ontario  the  steel  plants  are  operating  at  not 
more  than  half  capacity,  and  one  of  the  most  interest- 
ine  announcements  of  recent  date  is  that  the  Algoma 
Steel  Corporation,  commeneing  about  1st  NoA'cmber. 
will  be  ready  to  produce  and  ship  American  standard 
8*»ctions  of  beams  and  channels,  angles,  zee  bars,  rounds 
and  squares  and  flat-bars,  and  tlie  further  intimation 
bv  the  President  that  attonfinn  is  to  be  shortly  deA'oted 
♦o  the  erection  of  a  structural  mill.  In  this  issue  of 
''Iron  and  Steel"  will  be  found  some  references  to 
nrogress  in  the  manufacture  and  standardization  of 
-Structural  steel  in  Britain,  Avhich  shoAV  that  British 
manufacturers  have  realized  the  impending  change  in 
construction  materials  and  the  greater  importance  that 
structural  steel  is  going  to  assume  from  noAv  on  in 
th»*  building  trades. 

Canada  is  a  young  country  Avith  a  prospect  of  in- 


crease in  Avealth  and  population  at  least  equal  to  that 
Avhich  has  taken  place  in  the  United  States  since  the 
Civil  War.  Not  every  Canadian,  indeed  only  a  select 
feAv,  have  glimpsed  the  transcendent  importance  that 
Canada  Avill  assume  within  the  next  fifty  years.  At 
the  present  time  we  ai'e  about  to  experience  the  re- 
action of  a  five  years  cessation  of  building  construc- 
tion, coming  on  top  of  a  period  AAdien  Canada  was 
beginning  to  plan  for  increase  of  her  inadequate  hous- 
ing accommodation  and  her  equally  inadequate  busi- 
ness buildings.  A  casual  Avalk  doAvn  St.  Catherine's 
street  in  Montreal  Avill  reveal  some  of  the  possibilities 
of  the  future  in  building  construction.  Here  is  a  street 
that  is  a  strange  commingling  of  the  neAV  and  the 
old,  of  modern  structures  completely  utilized  and  none 
too  large  for  the  business  they  house,  side  by  side  with 
buildings  of  a  former  and  smaller  time,  clearly  waiting 
for  the  site  to  be  cleared  and  buildings  to  arise  that 
shall  be  commensurate  Avith  the  coming  importance  of 
the  main  business  thoroughfare  in  the  business  metro- 
polis of  Canada.  The  Algoma  Corporation  is  to  be  con- 
gratulated on  its  vision  in  commencing  the  manufac- 
ture of  structural  steel  and  small  commercial  sections. 

One  fault  of  the  larger  steel  companies  of  Canada 
has  been  their  reliance  on  one  main  product,  neces- 
sitating large  tonnage  production  for  profitable  oper- 
ation, and  somewhat  out  of  balance  Avith  the  require- 
ments of  Canada  itself. 

Under  Canadian  conditions  it  is  not  clear  that  large 
specialized  plants,  making  one  main  tonnage  product, 
are  quite  fitted  to  our  national  needs,  although  they 
may  be  fitted  for  large  export  business.  The  form  of 
organization  that  seems  most  likely  to  succeed  is  the 
one  that  OAvns  coal  and  ore  deposits,  and  that  in  addi- 
tion to  manufacturing  steel,  aa^II  carry  the  manufacture 
of  finished  steel  products  to  a  Avider  extent  than  has 
yet  been  attempted.  "From  the  ore  to  the  finished 
product"  is  the  expression  of  a  thoroughly  practical 
idea.  The  finished  product  should  include  the  com- 
plete fabrication  of  ships,  and  it  should  not  stop  short 
of  such  finer  manufactured  products  as  cutlery  and 
small  general  hardAvare.  It  is  not  suggested  that  the 
larger  steel  companies  should  undertake  the  manufac- 
ture of  these  later  stages  of  steel  and  iron  fabrication, 
but  the  idea  before  the  trade  should  contemplate  the 
manufacture  of  steel  in.  such  grade  and  of  such  siz« 
and  shape  as  will  foster  the  evolution  of  the  number- 
less small  trades  that  should  groAv  nut  of  a  basic  iron 
and  steel  industry. 

Tonnage,  and  still  more  tonnage,  has  been  the  lead- 
ing idea  of  United  States  steel  manufacture,  and  in 
that  country  illimitable  coal  resources  and  most 
impoi'tant  iron-ore  deposits,  the  idea  properly  con- 
sorted Avitli  the  genius  of  the  United  States  citizen. 

The  question  is  Avhether  in  Canada  Ave  are  properly 
guided  in  endeavoring  to  transplant  the  tonnage  idea 
to  our  own  soil,  or  Avhether  Canada  should  not  accept 
some  of  the  limitations  of  hi-r  national  resources,  and 
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to  some  extent  abandon  the  idea  of  tonnage  quantity 
and  siibstitute  specialization  of  product  and  good 
quality. 

The  magnificent  Avater  powers  of  Canada  lend  them- 
selves to  the  development  of  an  electric  smelting  indus- 
try. Canada  is  a  veritable  storehouse  of  rare  alloys, 
and  metallurgy  is  a  peculiarly  Canadian  specialty. 

We  lack  —  compared  with  the  United  States  —  the 
generous  and  equable  distribution  of  coal  and  bessemer 
ores  that  our  neighbors  are  blessed  with,  but  we  have 
every  essential  for  the  manufacture  of  alloys,  fine 
steels,  cutlery,  machine  tools,  aiid  such  industries  as 
Sweden  and  Switzerland  have  specialized  in. 

Export  business  is  another  consideration,  and  some 
of  our  steel  enterprises  are  finely  situated  for  export, 
but  until  Canada  is  able  to  supply  a  much  greater  part 
of  her  steel  imports  than  is  the  case  to-day,  export 
business  is  really  a  secondary  consideration,  from  a 
strictly  national  viewpoint. 

Meantime,  the  confidence  of  the  people  of  ('anada 
in  the  basic  soundness  of  the  steel  industry  of  the  coun- 
try is  evinced  by  a  number  of  new^  incorporations  and 
company  developments.  Among  these  may  be  noted 
the  intention  of  the  Lake  Huron  Steel  Company  to  erect 
a  modern  plant,  including  electric  furnaces,  at  Goder- 
ioh,  the  acquirement  of  the  British  Forgings  Plant  by 
Baldwin's  Limited,  of  Swansea,  Wales;  the  incorpora- 
tion of  the  (consolidated  Iron  &  Steel  Corporation  of 
Toronto,  with  the  announced  intention  of  developing 
iron  deposits  in  the  Michipicoten  District  and  near 
Brockville;  the  incorporation  of  the  British  Founda- 
tion Ovens,  the  new  plant  of  the  Canadian  John  Wood 
Company  .at  Toronto,  and  the  extensions  of  the  existing 
steel  companies  already  briefly  referred  to. 

As  "Iron  and  Steel"  has  previously  pointed  out 
there  is  good  ground  for  reasoned  optimism  in  connec- 
tion with  the  future  of  the  steel  industry  in  Canada, 
notwithstanding  the  present  lull  and  the  ratlier  uncer- 
tain outlook  for  the  autumn. 

RECENT  DEVELOPMENTS  IN  JAPANESE 
TRADE. 

Some  remarkable  information  regarding  the  com- 
mercial rise  of  Japan  during  the  war  period  was  given 
by  Mr.  E.  F.  Crowe,  Commercial  Counsellor  to  the 
British  Embassy  in  Japan  in  a  recent  address  before 
the  London  Chamber  of  Commerce. 

Japan,  it  appears,  emerges  from  the  war  with  a  re- 
duction in  her  national  debt,  a  uniciue  position  among 
the  belligerents. 

It  is  to  be  hoped  that  the  Japanese  will  not  interpret 
history  as  did  the  Pan-Germans  before  the  war,  for 
their  experience  of  wars  is  similar  to  Prussian  experi- 
ence before  they  invited  Britain  to  a  fight.  Mr.  Crowe 
said:  "Since  Japan  emerged  from  her  seclusion  .she  has 
"been  at  war  three  times,  and  each  time  has  come  out 
"stronger  and  more  powerful.  In  a  i)eriod  of  25  years, 
"during  w-hich  she  fought  three  successful  wars,  her 
"trade  has  increased  more  than  2,000  per  cent." 


In  ]0K>  Japan's  exports  were  of  the  value  of  £64,50<^J. 
000.  In  1918  they  had  grown  to  £215,000,000,  an  in 
crease  of  230  per  cent.  Among  new  exports  whir-h 
have  developed  during  the  war  are  noted  £700,000  for 
wire  ropes,  £800,000  for  copper  sheets  and  wires,  and 
£900,000  for  insulated  electric  wire.  Japan  now  ex- 
ports such  materials  as  acetic  acid  and  calcium  carbide. 
the.se  two  items  running  £400,000  each  annually.  In 
window  gla.ss  Japan  has  changed  from  a  large  importer 
to  an  exporter  of  glass  to  the  value  of  £350,000  in  1918. 
Rubber  goods,  before  the  war  an  import  item  into 
Japan,  are  now  exported  to  the  value  of  £460.000.  and 
in  1918  Japan  imported  for  manufacturing  purposes 
crude  rubber  costing  £1,400,000.  Among  the  mi.scel- 
laneous  new  exports  are  glass  bottles,  and  beads — in- 
cluding bracelets  for  India — thermos  fla.sks,  watch 
cry.stals,  sewing  needles,  cutlery,  cycle  parts,  electric 
fittings  and  lamps,  and,  strangest  of  all,  Japan's  ex- 
port of  beer  has  increased  from  £80.000  worth  to  £800.- 
000  annually.  The  market  for  this  beer  is  chiefly  In- 
dia, Java  and  the  Straits. 

As  bearing  on  competition  with  Canada,  and  other 
parts  of  the  Empire,  it  is  significant  to  notice  that 
the  hours  of  labour  in  Japan  average  70  hours  a  week, 
and  that  there  is  no  half  holiday  on  Saturday  or  any 
holiday  on  Sunday.  The  Factory  Act  calls  for  only  two 
holidays  a  month. 

With  regard  to  that  most  important  neces.sity  of  a 
manufacturing  country,  coal,  Japan  has  her  own  coal- 
fields, but  during  the  war  the  cost  of  mining  and  trans- 
portation has  enormously  increa.sed.  Indu.strial  coal, 
which  before  the  war  cost  from  $3.00  to  $3.60  per  ton 
delivered  near  Tokio,  now  costs  $12.00  and  jn^t  prior 
to  the  Armistice  cost  $18.00  per  ton.  The  consumption 
of  coal  in  Japanese  factories  is  close  on  12,000.000  tons 
annually,  or  approaching  the  entire  quantity  of  the 
coal  production  of  Canada. 

In  conclusion  Mr.  Crowe  said : 

"I  hope  I  have  made  it  clear  that  the  danger  from 
Japanese  competition  is  not  serious,  provided  that  we 
get  back  soon  to  normal  conditions,  and  that  our  output 
"is  not  iinreasonably  curtailed  and  profiteering  allow- 
"ed  to  go  unchecked.  The  fact  that  Japanese  industrj- 
"is  in  a  state  of  transition  from  the  cottage  to  the  fac- 
"tory,  must,  for  some  time  to  come,  affect  the  qualitv 
"of  her  goods.  Her  labour,  though  cheap,  is  not  very 
"efficient.  Even  its  apparent  cheapness  may  not  per- 
"haps  continue  for  long,  as  the  cast  of  living  is  rising 
"and  wages  must  necessarily  advance.  There  is  com- 
"paratively  little  research  work  being  done,  and  many 
"of  the  industries  have  not  emerged  from  the  initiative 
"stage.  Japan  has  practically  no  iron  mines,  and  .*;he 
"is  dependent  on  foreign  .sources  for  nearly  all  the  im- 
"portant  raw  materials  .she  requires,  with  the  excep- 
"tion  of  silk  and  copper.  Moreover  means  of  eom- 
"munieation  are  somewhat  defective,  and  seriously 
"hamper  the  development  of  trade  and  industry  on  a 
.  "large  scale."  » 
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There  is  imirh  food  for  tliou<ilit  in  tliis  i'iiNt-liaiid  in- 
formation from  a  ti'iiiiii'd  observer.  .Japan  ajjpcais  Id 
be  passiii":  thronjih  that  phase  of  industi'ialism  tlirouiili 
which  Great  Britain  passed  in  the  first  lialf  of  tin- 
nineteenth  eentury.  in  those  deceptive  times  of  the 
Early-Victorian  A;>:e  which  Jan  Snnils  lias  recently 
blamed,  and  ri<>:htly  blamed.  f(u-  many  of  the  evils  of 
today.  The  transition  of  industry  from  the  cotta<>'e  to 
the  factory  is  a  jx-riod  frauo'ht  with  much  social  dan- 
<rei-,  particidarly  where  the  workini;-  po])idation  is  so 
poor,  so  ill-tnformed  and  docile  as  the  workers  o^' 
Japan.  ^Tr.  Crowe  remarks  that  the  Ja])anese  rely  on 
officialdom  for  assistance  to  a  degree  that  would  be 
(|iiite  inconceivable  in  Britain.  It  is  to  be  hoi)cd  that 
factory  conditions  and  industrial  housinji'  will  not  I)riui>' 
in  tlieir  train  the  im])airment  of  bodily  i)hysique  that 
re.sulted  from  the  factory  system  in  Britain,  and  ren- 
dered it  necessary  to  recruit  "bantam  regiments"  in 
Lancashire  and  other  centres  of  factory  activity. 

Mr.  Crowe  points  out  that  while  trades  unionism  does 
not  exist  in  Jajian.  and  that  strikes  have  been  few  and 
unsuccessful  for  the  workei's,  but  significantly  adds: 
"The  most  frecpient  and  successful  strikers  in  Japan 
are  the  "schoolboys,  and  the  schoolboy  of  today  is  the 
man  of  tomori'ow. " 

There  a})pcars  to  be  an  opening  in  Japan  for  up-to- 
date  machinery  and  machine  tools.  The  machinery 
which  Japan  has  been  able  to  purchase  from  outside 
during  the  past  few  years  is  antiquated  and  bought  at 
"terrific  prices."  Japanese  firms  themselves  are  mak- 
ing headway  in  the  manufacture  of  machinery,  but  at 
the  present  time  this  indu.stry  is  in  the  foi-mative  stage, 
and  offers  an  opportunity  for  Canadian  exporters  of 
mine  and  mill  machinery,  electrical  machinery,  machine 
tools,  iind  chemical  and  mefiilluniical  e(iuipmcnt. 

From  a  business  point  of  view.  Japan  is  worth  cul- 
tivating and  the  taking  of  pains  to  understand.  With 
Canada  in  particular,  by  reason  of  geogi'aphical  posi- 
tion, trade  relations  must  always  be  intimate,  and 
should  be  mutually  profitable. 

From  the  standpoint  of  world-i)olitics.  as  understood 
l)y  our  own  ])eople,  in  contradistinction  to  the  Teutonic 
iiiisu.se  of  that  term,  Japan  presents  a  careful  problem. 
The  striking  social  ri.se  of  the  "trader,"  the  appar- 
ently profitable  jiursuit  of  military  power,  the  differ- 
ence between  East  and  West  in  ethical  conceptions,  the 
l)rilliance  of  the  trained  Jai)anese  intellect,  the  danger 
of  selfish  exploitation  of  the  working  cla.sses  and  the 
advantage  this  gives  in  eomju  t  it  ion  with  nations  that 
have  differing  concejitions  of  the  social  order,  make  it 
desirable  tliat  we  should  at  least  acfpiaint  our.selves 
with  facts  reu'ardinL--  .Iai>an.  and  therein'  avoid  misun- 
tlcrstanding  and  retain  the  friendliness  and  nnitnal  re- 
spect which  now  exi.sts.  We  i-emcnd)er  that  during  the 
recent  war  Japan  kept  faith  with  us  and  rendered  effi- 
cacious aid.  particularly  in  protecting  the  Pacific  coast 
of  ('aiuida  from  Naval  attack  by  fJennany. 


OCCASIONAL  NOTES. 

With  regard  to  the  origin  and  limiting  of  trans- 
verse fissures  in  steel  rails,  Mr.  Paul  Kreuzpointer 
in  "Iron  Age"  says  the  unequal  distribution  of  the 
metalloids  in  the  steel,  especially  the  phosphorus,  and 
the  condition  in  which  the  phosphorous  is  found,  are 
tlie  i)rimary  causes  of  the  formation  of  fissures,  and 
that  by  re-heating  or  prolonged  heating  of  the  steel 
which  would  occasion  a  more  uniform  diffusion  of  the 
metalloids  through  the  steel,  breakage  of  rails  due  to 
internal  fissures  could  be  lessened  in  number. 

The  deteriorating  factors  are:  Slag  inclosures ;  nests 
of  phosphorus  in  varying  combinations ;  dispropor- 
lionate  diffiision  of  the  metalloids  at  a  given  degree 
of  heat,  the  ratio  of  diffusion  of  phosphoi'us  to  carbon 
for  instance  being  seven  to  one,  that  is,  phosphorus 
diffuses  seven  times  slower  than  carbon ;  increase  of 
destructiveness  by  irregularities  in  the  rail  head  ow- 
ing to  larger  grain  size ;  unavoidable  difference  in 
grain  size  in  different  cross-sections  of  the  rail  re- 
sulting in  impairment  of  rapidity  of  dispersion  of 
vibratory  motions  and  flow  of  metal  produced  by  roll- 
ing load. 

On  analysis  the  conclusion  suggests  itself  that  the 
formation  of  internal  fissures  is  the  result  of  a  com- 
bination of  contributing  factors,  rather  than  of  one 
factor  and  that  the  deteriorating  influences  of  these 
in.jurious  factors  can  be  largely  modified  by  judicious 
heat  treatment. 

Mr.  Kreuzpointer  believes  that  present  day  methods 
of  mass  production,  and  the  demand  for  rapidity  of 
production  are  largely  responsible  for  the  trouble,  and 
that  much  could  be  done  to  obviate  the  many  expensive 
troubles  that  arise  from  failure  of  steel  rails  and  other 
varieties  of  rolled  steel  by  raising  the  general  stand- 
ard of  intelligence  of  the  mill  operatives. 

Andrew  Carnegie,  in  writing  in  his  own  handwriting 
and  language  those  clauses  in  his  will  providing  annui- 
ties for  Lloyd  George,  Lord  Morley,  President  Taf t,  and 
Mrs.  Grover  Cleveland  and  IMrs.  Roosevelt,  has  written 
his  own  best  epitaph. 

The  man,  who  was  large-minded  enough  to  select 
these  tribunes  of  the  people  and  of  liberty  as  the  objects 
of  his  nnmificence  must  have  been  no  common  person. 
That  he  was  able  to  do  it  is  a  mere  accident  of  his 
wealth.  That  he  should  have  conceived  the  idea  is  the 
main  thing,  for  not  only  is  the  conception  somewhat 
new,  but  it  is  veiy  daring,  and  indicates  the  sense  of 
)-esponsibility  ^Ir.  Carnegie  possessed  with  regard  to  his 
great  riches. 


There  is  reason  to  believe  that  the  representatives  of 
Caiia<la  who  were  siifficiently  presumptuous  to  request 
the  King  not  to  confer  furtluu'  titular  honours  on  the 
lai  'ge  remaining  number  of  Canadian  citizens  not  con- 
sidted  by  our  legislators  in  framing  the  resolution,  were 
influenced  not  so  much  by  a  dislike  to  titles,  but  by 


202 


IRON   AND   STEEI,   OF  CANADA 


September,  1919 


disgust  at  the  manner  in  which  titles  have  been  grantefl. 
The  persons  selected  for  titles,  as  persons  whom  the 
King  delighted  to  honour,  have  not  always  been  distin- 
guished by  such  eminence  above  their  fellows  as  to  make 
the  reason  for  the  honour  conferred  entirely  apparent, 
or  it  may  be  said,  in  some  instances,  the  reasons  have 
been  only  too  apparent. 

The  recent  formal  opcTiing  of  the  Quebec  Bridge  by 
the  Prince  of  "Wales  is  a  reminder  that  not  a  single 
honour  has  been  conferred  on  the  engineers  who  con- 
structed this  unique  Canadian  achievement. 

We  believe  the  engineers  who,  after  many  tribula- 
tions, achieved  this  modern  marvel — for  it  is  not  less 
than  that— would  be  the  last  to  ask  titular  honours, 
but  the  patent  omission,  and  the  extraordinary,  but  by 
no  means  self-denying  ordinance  of  our  legislators  re- 
ferred to,  indicate  the  necessity  for  some  means  of 
honouring  those  men  amongst  us  who  contribute  not- 
aWy  to  the  advancement  of  the  race. 

Engineers  and  scientists  seek  more  avidly  the  select 
professional  honours  conferred  by  appreciative  and  dis- 
cerning fellows  in  learned  societies,  but  are  there  not 
citizens  of  Canada  worthy  of  such  public  commenda- 
tion as  is  conferred  by  the  King,  when  as  the  represen- 
tative of  the  nation,  he  grants  a  title  of  eminence?  Are 
not  many  of  these  men  just  as  entitled  to  honour  as 
successful  stockbrokers  and  wealthy  brewers  ? 


RUIN  AND  BESTITVTION  IN  FRANCE. 

By  the  courtesy  of  the  Editor  of  "Mining  &  Scienti- 
fic Press"  of  San  Francisco,  we  are  enabled  to  repro- 
duce in  this  issue  of  "Iron  &  Steel  of  Canada,"  a  series 
of  photographs  which  show  so  clearly  as  to  render  com- 
ment superfluous  the  thorough  manner  in  which  the 
Germans  destroyed  the  basic  coal  and  iron  industries  of 
Northern  France. 

The  photographs  were  personally  taken  by  Dr.  Frank 
H.  Probert  who  visited  France  as  a  member  of  the 
United  States  Mining  Mission,  with  Dr.  F.  G.  Cottrell 
and  Mr.  George  S.  Rice  of  the  U.S.  Bureau  of  Mines, 
who  were  given  the  fullest  facilities  to  see  the  system- 
atic manner  in  which  Germany  attempted  to  compass 
the  commercial  ruin  of  France. 

The  destruction  is  not  confined  to  liombardment 
havoc.  The  largest  steel  works  in  France,  where  not  a 
shell  was  fired,  were  gutted,  and  left  as  Dr.  Pi'obert 
says — "a  mass  of  fallen  stone  and  twisted  steel,  a  scrap- 
heap  impossible  to  describe." 

The  Pas  de  Calais  and  Nord  coal  mines  have  suffered 
worse  than  the  steel  plants.  The  surface  plants  of  the 
collieries  were  deliberately  destroyed  by  the  retreating 
Germans  as  late  as  October  28th,  1918.  The  coal  meas- 
ures are  overlain  by  water-bearing  strata  and  ((nick- 
sands,  the  shafts  being  sunk  liy  special  boring  methods 
and  lined  with  steel  euvellage.  This  w^as  blasted  by 
dynamite  and  the  mines  flooded.  The  surface  plants 
which  escaped  did  so  b(>eause  of  lack  of  opportunity  to 
destroy  them. 


Dr.  Probert  says:  "Every  building,  every  headfrane 
bears  a  label  giving  the  estimated  quantity  of  high  ex- 
plosive necessary  to  wreck  it."    Near  Lens,  the  litt!- 
river  of  Souchez  was  turned  into  the  mines,  and  fo 
part  of  its  course  has  disappeared,  now  flowing  through 
the  underground  workings. 

Truly  scientific  knowledge  combined  with  savagery 
is  a  fearsome  thing. 


The  Japanese  are  said  to  be  exploiting  on  a  large 
scale  the  ores  discovered  in  Korea,  and  to-be  making 
extensions  in  their  industries  to  handle  this  new 
source  of  supply.  Ore  concessions  in  China  will  fur- 
ther increase  the  Japanese  raw  material.  A  British 
correspondent  predicts  not  only  that  Japan  will  soon 
be  independent  of  outside  sources  of  supply,  but 
that  in  another  ten  years  she  will  be  exporting  cheap 
steel  to  the  Pacific  markets,  and  even  breaking  into 
more  distant  markets  like  Great  Britain. 


CONDUCTING  ALUMINUM— A  NEW  INVENTION 

(Consul  Philip  Holland.  Basel.  Switzerland). 

A  new  invention  called  conducting  aluminum  M.277. 
which  is  said  to  be  creating  a  profound  impression,  haa 
been  made  by  Dr.  Georges  Giulini,  the  most  famous 
expert  in  the  aluminum  trade.  This  new  metal  is  pro- 
duced by  putting  the  ordinary  aluminum  through  a 
special  patented  process,  by  which  it  acquires  the  same 
mechanical  qualities  and  capacities  as  bronze,  copper 
and  brass  without  changing  its  specific  weight. 

It  is  said  that  the  price  of  the  new  metal  can  be 
kept  within  very  low  limits:  so  that,  even  at  the  pre- 
war prices  of  other  metals,  it  will  be  able,  by  reason  of 
its  smaller  specific  weight,  to  compete  with  copper 
and  brass  very  favorably.  The  fact  that  the  new 
metal  is  a  conductor  will  make  it  especially  in  demand 
in  the  electrical  trade.  The  inventor  anticipates  for 
it  also  a  good  market  among  the  builders  of  motor 
cars,  aeroplanes,  ships,  and  railway  carriages.  Lead- 
ing men,  to  whom  the  invention  is  already  known, 
are  said  to  be  much  impressed  with  its  possibilities. 


MODESTY  OF  GREATNESS. 

When  little  politicians  and  collegians  are  so  ready 
to  assume  supervision  of  vast  ihtlustries.  no  matter 
how  efficiently  they  have  been  conducted  in  the  past, 
it  is  refreshing  to  be  impressed  again  with  the  modesty 
of  greatness,  as  revealed  in  the  following  statement  by 
John  S.  Miller,  of  Chicago,  leading  corporation  lawyer 
in  the  West  for  a  couple  of  generations: 

"Most  of  us  who  have  not  been  in  industrial  and 
commercial  business  are  incapable  without  great  study 
and  preparation  to  sound  it.  to  get  the  secret  of  its 
proper  conduct.  However  honest  we  might  be.  we 
might  blunder  a  good  deal  before  we  could  fathom 
it.  as  those  who  have  built  it  up  could  do." — Boston 
News  Bureau. 


With  a  capital  stock  of  three  million  dollars  the 
Uritish  Refractories.  Limited,  with  head  office  at  ^lont- 
real,  has  been  granted  incorporation  to  carry  on  busi- 
ness as  manufacturers  and  dealers  in  bricks  of  all 
kinds,  and  among  other  things  to  acquire  the  rights 
for  the  British  Empire  in  or  to  processes  for  the  manu- 
facture of  silica  bricks  and  refractory  materials  of 
all  kinds. 
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Economic  Possibilities  of  Coke-Oven  Bye-Products  in  Canada 

Extracted  from  a  paper  on  "The  Coal  Resources  of 
Canada. — Their  Relation  to  the  Industrial  De- 
velopment of  the  Country."  

l!y  F.  E.  Lucas. 


Gas. 

If  tlie  plant  is  near  a  large  city  or  thickly  populated 
district,  it  ini<rht  all  be  sold  for  domestic  lighting  and 
heating.  This  is  done  in  many  districts  by  selling 
direct  to  existing  gas  companies,  for  no  gas  comi)any 
can  produce  gas  at  the  price  at  which  a  by-product 
coke  plant  can  afford  to  sell  il.  Or  if  there  are  large 
iiuliistrial  works  within  reai'li,  it  can  be  sold  to  them 
aiul  at  such  a  price  as  to  he  more  economical  than 
coal,  or  it  can  he  used  in  gas  engines,  and  power  de- 
veloped. The  figure  generally  accepted  as  being  rea- 
sonably conservative  for  gas-engine  practice  is  11,500 
B.T.U.  per  horse-power,  and  it  will  be  readily  seen 
how  tremendous  quantities  of  power  can  be  available 
from  this  source. 

Gas  supplies  for  domestic  use  must  have  the  sulphur 
extracted.  This  is  done  by  iron  oxide,  from  which  the 
sulpluir  can  be  recovered  for  the  manufacture  of  sul- 
phuric acid,  which  is  needed  for  the  production  of 
ammonium  .sulphate. 

Tar. 

This  product  can  be  used  directly  as  a  boiler  or 
furnace  fuel  by  being  burned  in  the  same  manner  as 
oil,  or  it  can  very  cheaply  be  dehydrated  and  the  more 
highly  volatile  matter  extracted  and  then  used  for 
road  binding.  Even  for  firing  it  would  be  found  ad- 
vantageous to  dehydrate.  Some  tars,  depending  on 
the  temperature  and  conditions  of  the  coking  process, 
can  be  used  as  fuel  for  Diesel  engines.  The  most 
economical  way  to  handle  the  tar,  however,  is  to  distill 
it  and  recover  the  various  volatile  fractions,  such  as 
the  benzol,  toluol,  naphtha,  the  carbolic  oils,  creosote, 
naphthalene,  and  pitch. 

The  benzol,  toluol,  naphtha,  etc.,  can  be  added  to 
tliat  recovered  directly  from  the  gas,  for  motor  fuel. 
The  crude  carbolic  finds  a  market  with  manufacturers 
of  antiseptics,  colours,  explosives,  and  a  great  deal 
is  used  in  recent  years  on  the  manufactui'es  of  phono- 
graphic records,  imitation  amber  for  pipes,  etc. 

So  far  as  the  value  to  the  countrj'-  is  concerned,  the 
creosote  recovered  is  one  of  the  most  valuable  by- 
products of  the  coal.  Railway  ties  have  doul)led  in 
price  in  the  last  ten  years,  and  there  is  every  jirospect 
of  a  pro  rata  increase  in  further  years.  The  forestry 
branch  reports  19,100,000  ties  used  on  Canadian  roads 
in  one  year.  A  fairly  safe  assumption  would  be  a  com- 
plete renewal  of  all  ties  every  five  years,  while  fifteen 
years  might  be  taken  as  a  reasonable  average  life  for 
creosoted  ties.  The  cost  of  creosoting  is  less  than 
the  cost  of  a  new  tie,  so  that  the  creosoting  of  the  ties 
becomes  not  only  a  commercially  attractive  proposi- 
tion, but  will  save  many  millions  of  feet  of  lumber 
annually. 

The  same  process  -of  reasoning  may  be  applied  to 
mine  ties  and  timbers,  and  also  to  bridge  timbers. 

The  general  adoption  of  the  creosoting  proe,\ss 
would  materially  reduce  this  innnher  in  a  few  years. 
If  we  assiinie  a  consumption  of  only  10,000.000  ties 
per  annum  there  would  be  required  about  2''),000.nno 


gallons  of  creosote  oil  per  year,  or  the  distillation 
of  85,000,000  gallons  of  tar,  which  would  in  turn 
require  the  carbonizing  of  8,000.000  tons  of  coal. 

The  naphthalene  finds  a  market  as  a  colour  base. 
Eor  the  manufacture  of  deodorizers,  disinfectants, 
moth  balls,  etc.,  and  also  in  the  manufacture  of  a 
chlorinated  Avax  for  use  in  electrical  Avork. 

The  pitch  remaining  can  be  made  of  almost  any 
consistency  desired.  It  can  be  made  so  hard  that  it 
can  be  pulverized  and  used  as  boiler  fuel  or  in  the 
same  state  it  can  be  used  as  a  binder  for  l)riquettes. 
In  its  softer  state  it  is  also  used  as  a  binder  for  bri- 
quettes, for  roofing  and  road  making.  It  is  also  mix- 
ed with  the  lighter  portion  of  the  distillate  for  the 
manufacture  of  paint  for  special  purposes. 

Ammonia. 

While  this  has  been  sliown  in  the  balance  sheet  as 
sulphate  of  ammonia  which  is  used  almost  entirely 
as  a  fertilizer,  yet  it  can  be  recovered  in  the  form  of 
concentrated  liquor  containing  from  16  to  25  per 
cent  ammonia  for  the  manufacture  of  explosives,  or 
in  the  form  of  dry  ammonia  gas  for  refrigerator  pur- 
poses, or  as  the  aqua  ammonia  of  commerce  and 
chemistry.  However,  these  are  only  small  markets 
when  compared  with  the  market  as  a  fertilizer.  Its 
only  competitor  as  a  nitrogenous  fertilizer  is  nitrate 
of  soda  from  Chili,  and  as  the  population  of  the  coun- 
try increases  and  virgin  lands  become  exhausted,  we 
must,  if  Ave  are  to  be  fed,  keep  up  the  productiveness 
of  the  land  in  a  great  measure  by  the  use  of  artificial 
fertilizers. 

An  investigation  into  the  yield  per  acre  of  Great 
Britain  and  the  amount  of  nitrogenous  fertilizers 
used  when  compared  with  America  will  readily  sub- 
stantiate these  statements  and  set  at  rest  any  doubt 
regarding  future  markets.  Considering  agricultural 
acreage  of  Canada  and  the  fact  that  except  for  such 
parts  as  are  grooving  leguminous  crops  the  dressing 
for  some  crops  should  be  even  as  high  as  250  pounds 
of  sulphate  of  ammonia  per  acre  per  year,  we  have 
further  proof  of  the  continuity  of  the  market. 

Benzol. 

Under  this  name  is  often  included  the  toluol,  xylol 
and  naphtha,  Avliich  are  recovered  at  the  same  time. 
Each  of  these  products,  together  Avith  naphthalene, 
can  be  recovered  separately  and  refined  to  their  chem- 
ically pure  state,  and  there  Avould  undoubtedly  be 
a  market  for  a  small  quantity  of  each  for  solvents, 
dry  cleaning,  dyes,  explosives,  etc.  During  the  w;ir 
the  toluol  and  a  considerable  portion  of  all  benzol  re- 
covered Avas  u.sed  in  the  manufacture  of  explosives. 

The  great  market  uoav  the  Avar  is  over  is  undoubtedly 
to  combine  the  four  products,  benzol,  toluol,  xylol  and 
solvent  naphtha,  as  a  motor  fuel,  giving  a  product 
which  distills  between  7S  and  165  degrees  C.  This' 
fuel  has  been  carefully  tested  and  found  to  give  from 
20  to  MO  iier  cent,  greater  mileage  than  the  best  gaso- 
lene, Avith  about  15  per  cent,  greater  power,  e'asier 
starting,  no  knock  with  advanced  spark  and  actuallv 
le.s.s  (endcm-y  for  the  formation  of  carbon  in  cncinV 
cylinders.    Benzol  itself  comprises  approximateh-^  70 
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per  ociit  of  tlic  fuel  and  this  freezes  nt  44  degrees  F. 
The  adflitioii  of  the  toluol  and  other  products  named, 
in  the. proportion  in  wliieh  they  are  recovered,  brnigs 
the  total  fuel  mixture  down  to  a  free/in<r  point  of 
approximately  zero  F.,  so  tluit  to  mala-  an  all-year 
fuel  for  our'eiimate  we  have  to  mix  with  sufficient 
gasolene  to  lower  the  freezing  point  still  further.  The 
addition  of  25  to  30  per  cent  of  gasolene  gives  a  freez- 
ing point  low  enough  for  most  places,  except  in  the 
north,  where  it  might  be  necessary  to  add  as  high  as 
50  per  cent. 

According  to  (iovernment  statistics,  (,'anada  s  con- 
sumption of  gasolene  in  1916  was  74,000,000  gallons, 
of  which  18,000.000  gallons  was  imported  as  distilled 
product,  and  most  of  the  remainder  was  made  from 
imported  crude  oils.  So  that  it  is  evident  that  with  a 
total  Canadian  production  of  say  20,000,000  tons  of 
coal,  if  it  was  all  cabonized  and  the  motor  fuel  re 
covered,  the  market  would  still  be  far  short  of  being 
satisfied.  This  does  not  take  into  consideration  the 
fact  of  the  continued  yearly  increase  in  consum|)tion 
whicli  is  bound  to  ocoir. 

In  the  low  'temperature  distillation  of  coal  as  dis- 
tinct from  the  ordinary  coking  practice  the  sanie  pro- 
ducts are  recovered,  but  some  of  them  in  different 
proportions.  The  solid  fuel  is  about  the  same.  The 
ammonia  the  same  or  slightly  less,  but  the  tar  is  three 
or  four  times  as  much.  It  is,  however,  of  a  very  dif- 
ferent quality,  containing  much  of  the  lighter  hydro- 
carbons which  in  coking  practice  are  afterward  re- 
rove  red  from  the  gas. 

There  are  several  patented  f\icls  being  made  by  this 
process  such  as  coalite,  carbo-coal,  etc.,  and  the  pro- 
cess has  long  passed  the  experimental  stage  It  will 
undoubtedly  be  found  economically  sound  and  com- 
mercially attractive  to  use  this  process  in  some  dis- 
tricts. 

Production  Cost. 

This  means  a  saving  of  at  least  .10  per  cent,  of  the  coal 
actually  put  in  the  ovens,  as  well  as  the  recovery  of 
the  by-products.  T  give  herewith  a  comparison  be- 
tween* bee-hive  and  by-products  ovens,  from  tests 
actually  made  on  Nova  Scotia  coal 

Comparisons  Beehive  and  By-Product  Coke. 

Beehive — 

Ordinary  type  12.5  feet  in  diameter. 

Produces  4  net  tons  coke  in  48  hours  or  2  net  tons 

per  day  of  24  hours. 
Yield  of  coke  from  coal,  60  per  cent. 
By-products  and  surplus  gas,  none. 

By-Produet  Oven- 
Oven  charge,  11  net  tons. 
Coking  time,  16  hours. 

Coke  produced;  71  per  cent,  yield;  7.8  net  tons 
per  oven;  11.7  ions  jier  day  of  24  hours. 
Bv-Products — 

Ammonium  sulphate.— 27  pounds  per  ton,  ecpiaj 
to  38  i)ounds  per  net  ton  coke;  value  2..) 
cents  per  pound  above  cost  of  manufacture  : 
equal  to  95  cents  per  ton  of  coke. 

Tar.— 9  gallons  per  ton  of  coal:  12.7  gallons  per 
ton  of  coke  ;  value  2.5  cents  per  gallon,  equal 
to  31  "'i  cents  per  ton  of  coko. 

Surplus  gas.— 6.000  cubic  feet  ]icr  ton  coal;  equal 
to  8,450  cubic  feet  per  ton  of  coke,  at  25 
cents  per  1,000  cubic  feet;  equal  *2.11  per 
ton  of  coke. 

Motor  fuel.— 214  gallons  per  ton  of  coal ;  equal  to 


3.17  gallon.s  per  ton  of  coke;  value  30  cents  per 
gallon  ;  equal  to  95  cents  per  ton  of  coke, 
a  I  value  of  By-Products  an  above — 


Ammonium  sulphate   $  0  95 

Tar   0  31 

(ias   ^11 

Benzol  products   0  95 


Per  ton  of  coke   $  4  31 


Add  to  the  above  the  difference  between  60  per 
cent  yield  in  beehive  ovens  and  71  per  cent  in  by- 
product ovens  on  the  same  coal,  taking  coal  at  $"2  at 
the  ovens. 

Coal  per  ton  of  coke  in  beehive  oven  ....  $  3  32 
Coal  per  ton  of  coke  in  by-product  oven.  .        2  80 


Balance  in  favo\ir  of  by-product  oven...        0  52 


Total  saving  per  ton,  $4.31  plus  52  cents    $  4  83 
Resulting  in  $56.51  per  oven  in  24  hours,  or  .$20.- 
626.15  per  oven  per  year,  which  amount  according  to 
pre-war  prices  would  pay  for  the  building  of  the  by- 
product oven. 


AMERICAN  INSTITUTE  OF  MINING  & 
METALLURGICAL  ENGINEERS. 

Chicago  Meeting. 
In  view  of  the  large  number  of  coal  mines  centered 
about  Chicago,  it  is  planned  to  make  the  Chicago  meet- 
ing, to  be  held  at  the  Congress  Hotel.  September  22- 
26t]i,  of  especial  interest  to  the  coal  indu.stry.    A  large 
proportion  of  the  150  technical  papers  prepared  for 
discussion  will  be  on  subjects  related  to  coal,  coal  min- 
ing and  coke.    Among  these  is  a  carefully  prepared 
symj)()sium  on  sulphur  in  coal.    Excursions  have  been 
arranged  during  the  meeting  that  will  be  particularly 
attractive  to  the  coal  man ;  on  Thursday  the  trip  to 
LaSalle  will  include  the  inspection  of  operating  coal 
mines  in  the  district,  and  late  Thursday  nieht  a  party 
will  leave  for  the  mines  in  Franklin  and  ^IcCoupin 
Counties,  where  some  novel  and  ingenious  ideas  in 
l)lant  design  and  methods  of  operation  have  been  adopt- 
ed and  ])roven  practicable.    The  trip  to  the  Gary  Steel 
Mills  on  Tuesday  will  include  an  inspection  of  the 
immense  coke  ovens  and  by-product  plant. 

Metallursists  and  electrical  engineers  will  be  mnch 
interested  in  the  demonstration  to  be  made  of  the  pro- 
duction of  metallic  tungsten  and  molybdenum  at  the 
plant  of  the  Fansteel  Products  Company.  North  Chi- 
cago, on  Tuesday,  September  26th.  As  a  part  of  the 
programme  for  the  Chicaso  meeting,  an  excursion  has 
been  arranged  to  ^filwaukee,  to  visit  the  various  min- 
ing machinery  plants  in  the  vicinity,  and  a  stop  will 
be  made  en  route  at  the  Fansteel  plant.  The  entire 
metallurgical  process  will  be  shown,  from  the  prepara- 
tion and  purification  of  the  commercial  concentrates, 
and  including  sintering  the  pulvurent  metal  obtained 
into  homosreneous  billets  by  the  \ise  of  currents  of  enor- 
mously high  amperage. 

The  National  Exhibition  of  Chemical  Industries  is 
being  held  at  the  Coliseum.  Chicago,  the  same  week 
as  the  Institute  fleeting.  ^lembers  of  the  Institute  have 
been  extended  an  invitation  to  attend  this  exhibition. 


By  letters  patent  the  capital  stock  of  the  Gumey 
F(Mindrv  Company  is  increased  from  ^f:750.000  to  $2.- 
000.000." 
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Some  Suggestions  for  the  Standardizing  of  Guarantees 

for  Coal  Washeries 


*  A   papiM-   read    hcfon'    t  lie 


'>\  SliiTw  llmiti.'r. 
.Midland   Institute  ol' 


.Miiiiim'  and  Mecliaiiical  Eiii>'iiieers. 


It  i^  lidl  uiinalural  that  the  pun-haser  of  coal  wasiiiii^ 
plant,  iiiv()lvin<r  the  expeiulituve  of  so  mucli  money, 
should  require  something  more  than  a  mere  assurance 
that  the  plant  to  be  supplied  will  fulfill  the  conditions 
specified  by  the  manufacturer.  All  contracts  and 
a<rreements  are.  or  should  be,  entered  into  after  careful 
and  mature  consideration.  Should,  however,  the  con- 
ditions not  be  fulfilled,  it  is  only  remarkable  how 
various  little  points  which  might  otherwise  have  es- 
ca|)ed  observation  an  important  part  in  enabling  the 
buyer  to  establish  his  claim,  or  the  seller  to  refute  it. 
For  this  reason,  contracts  involving  plant  of  consider- 
able magnitude  and  value  should  be  drawn  up  by  ex- 
perieiu'ed  business  nuMi,  capable  of  anticipating  possi- 
l)i!ities  beyond  the  vision  of  the  average  technical  ex- 
pert, l-'iir  the  same  reason,  it  is  of  equal  importance 
that  the  conditions  qualifying  the  terms  of  the  con- 
tract should  be  carefullj^  peru.sed  and  clearly  under- 
stood by  the  buyer.  In  quoting  guarantees,  the  fol- 
lowing terms  are  usually  used: — 

(1)  Free  coal  in  the  dirt  washed  out; 

(2)  Free  dirt  in  the  washed  coal,  and  occasionally: 

(3)  Fixed  ash  in  the  coal. 

What  is  "free  coal"'  and  what  does  the  word  "free" 
repre.sent?  Free  from  impurities?  Speaking  scienti- 
tically  there  is  no  coal  entirely  free  fi'om  impurities. 
Free  from  adherent  impurities  such  as  are  visible  to 

Per-  Float-  Float 

cent-  Ash  in  ings  Ash  ings 

Size  in                 age  raw  1.35  in  1.40 

Millimetres.          of  raw  coal.  solu-  same,  solu- 

Coal  tion.  tion. 

Above   10                               28.0  21.0  59.0  3.9  10.0 

10  to   3                                 32.0  20.4  57.5  3.2  10.0 

3  to   1                                 24.0  16.7  67.5  3.2  8.5 

Below    1                                   16.0  14.3  74.0  3.0  '  6.0 

and  summarized  we  obtain  : — 

Per  Per  Ash 

cent.  cent.  per  cent. 

I  63.0  floatings  in  1.35  cont.  3.35  ] 
72.0  I  I  4.07 

f    (    9.0  floatings  between  J  ] 

77.3    C    I  1.35  to  1.4     "      9.15    |    ]  4.9C 

79.5    I    1       5.3  1.4    to  1.5     "    16.0      J    |  5.50 

1  2.2  1.5    to  1.6     "    26.5  J 

20.5  sinkings  in  1.6  70.0 

100.0  18.7 

If  the  yield  from  the  washery  ajiproached  the  above 
figures  one  would  naturally  conclude  that  as  far  as 
the  washery  is  concerned  floatings  in  1.5  solution  is 
coal,  and  sinkings  in  1.5  .solution  is  dirt. 

Having  thus  arrived  at  a  definition  of  "coal"  and 
of  "rlirt."  how  is  "free  coal"  and  "free  dirt"  to  be 
interpreted  in  terms  of  specific  gravity?  On  the  basis 
"f  '"free  coal"  being  the  floating  in  1.35  specific 
u'ravity  solution  (generally  u.sed  in  the  Yorkshire  di.s- 
frict),  the  dividing  line  between  coal  being  1.5,  and 
1.5 — 1.35=0.15,  one  would  assujue  "free  dirt"  to  be 
at  an  ecpial  distance  from  that  dividing  line,  namely, 
1 .5-|-0.15=1  .(i5,  or  all  sinkings  in  1.65  spc<'ific  gravity 
solution.  Supposing  floatings  in  1.4  specific  gravity 
solution  is  assumed  "free  coal."  and  1.45  the  dividing 
line  for  coal  and  dirt,  "frei'  dirt"  wnuid  tln-n  be  siid<- 


tlif  naked  eye,  say,  intergrown  or  laminated?  In 
this  case  the  term  "detached  coal"  could  be  substitut- 
ed for  "free  coal,"  but  very  few  Avashery  men  would 
agree  to  this  substitution,  as  there  are  coals  with  in- 
visible natural  impurities,  with  ash  contents  consider- 
ably in  excess  of  the  bulk  of  coal  to  be  treated,  even 
in  excess  of  intergrown  coal,  which  latter  would  not 
count,  having  a  visible  layer  of  shale  attached  and 
therefore  would  be  excluded.  Under  .such  conditions 
coal  of  over  1.5  .specific  gravity  might  be  included 
and  counted  against  the  contractor,  whereas  "inter- 
groMni"  coal  of  possibly  only  1.4  specific  gravity  would 
be  excluded.  Occasionally  the  combined  term  "free 
and  detached  coal"  is  used  which  would  indicate  that 
"detached"  does  not  cover  the  term  "free",  otherwise 
this  would  read  "free  or  detached." 

In  order  to  arrive  at  a  solution  one  must  study  the 
process  of  Avashing,  which  consists  of  separating  pieces 
of  good  coal,  less  good  coal,  bad  coal,  and  dirt  into 
two  or  three  categories,  say:  (1)  Coal  and  dirt;  (2) 
coal,  middles  and  dirt.  The  general  practice  in  this 
country  is  to  separate  into  coal  and  dirt  only,  and 
the  additional  class  of  "middles"  occurs  so  rarely  that 
its  conclusion  in  this  instance  is  hardly  necessary. 
The  good  coal  is  of  the  highest  specific  gravity,  and 
with  increasing  gravity  the  coal  becomes  more  impure 
until  ultimately  the  dirt  remains.  A  representative 
coal  shows  the  folloAving  separation  test: — 

Ash 
in 

same. 

10.2 
8.8 
8.4 
8.9 

ings  in  1.45-|-0.05=1.5  solution.  These  two  examples 
are  evidently  extremes,  and  the  proper  figure  probably 
lies  somewhere  midway.  There  remains  still  one 
other  term,  namely,  "fixed  ash"  of  the  coal  to  be 
washed.  One  assumption  is  to  select  a  piece  of  coal 
from  visible  impurities  and  to  test  it  for  ash,  such  being 
assumed  the  "fixed  a.sh"  in  the  coal.  In  the  above 
separation  test  there  are  approximately: — 

6  parts  of  coal  containing    3.35  per  cent  ash 

1       "  "  "       9.15  " 

1  ••  IQQ 

Leaving  out  the  coal  containing  16  per  cent,  of  ash, 
which  may  show  visible  impurities,  the  chances  are: — 
6  :  1  for  a  piece  with  3.25  per  cent. 
1   :  "  "       9.15  per  cent. 

Such  a  haphazard  procedure  is  not  likely  to  lead  to 
any  reliable  concdnsion  in  case  of  a  dispute,  and  it  is 
evident  thai  with  a  yield  of: — 

^'•'■'1  per  cent,  the  fixed  ash  is  3.35  per  cent 
70.1^        ••  ■•  ••  407 

'''■■i        "  "  "  4.90 

79.5        "  "  "  5.50 

which  again  shows  that  the  yield  of  washed  coal  must 
have  a  premier  jdace  in  formulating  guarantees. 

it  would  i)c  preferable  to  avoid  the  terms  -  free 
enal  "  and  "free  dirt"  and  arrange  for  the  i)ercentage 


Float- 

Float- 

Sink- 

ings. 

Ash 

ings 

Ash 

ings  in 

Ash 

1.50 

in 

1.60 

in 

1.60 

in 

solu- 

same. 

solu- 

same. 

solu- 

same. 

tion. 

tion. 

tion. 

5.7 

15.9 

2.0 

24.0 

23.0 

70.5 

7.0 

14.8 

3.0 

25.6 

22.5 

70.3 

4.0 

16.0 

2.0 

30.2 

18.0 

69.8 

30 

17.1 

1.0 

29.0 

16.0 

67.4 
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to  be  increased  to  allow  for  coal  in  the  dirt,  and  dirt 
in  the  coal,  ascertained  in  a  certain  solution  at  cor- 
responding yields,  the  floating  of  which  solution  are 
"coal,"  and  the  sinkings  "dirt." 

Mr.  Drakely  read  a  paper  on  "Coal  Washing:  A 
Scientific  Study,"  before  the  INIanchester  Geological 
and  Mining  Society  on  -Tannary  15,  1918,  in  which  a 
tininber  of  tables  are  given  showing  the  results  of  tests 
from  washeries  actually  at  work.  In  the  lower  part 
of  each  table  are  given  "  float-and-sink "  percentages, 
which  appear  to  have  been  taken  in  1.45  specific 
gravity  solution,  judging  from  the  ash  contents  of 
"floatings"  and  "sinkings." 

Table  No.  11. — There  are  6.37  per  cent,  of  sink- 
ings in  the  small  coal,  about  2.5  per  cent,  in 
the  nuts  and  peas,  and  8.31  per  cent,  of  float- 
ings in  the  dirt.  Allowing  for  50  per  cent, 
of  fine  coal  and  50  per  cent,  of  nuts  and  peas, 
the  average  Avould  be  about  4.5  per  cent,  of 
sinkings  in  the  washed  coal,  so  that  the  total 
difference  between  the  theoretical  results  is 
4.5  per  cent,  of  sinkings  in  the  coal,  and  8.31 
per  cent,  of  floatings  in  the  dirt,  making  a 
total  difference  of  12.81  per  cent. 
Table  No.  12. — On  a  similar  basis  there  would  be 
about  8  per  cent,  of  sinkings  in  the  washed 
coal,  and  0.1  per  cent,  of  floatings  in  the  dirt, 
making  a  total  of  17.1  per  cent. 
Tablee  No.  13. — There  would  be  about  12  per  cent, 
of  sinkings  in  the  washed  coal,  and  1.13  per 
cent,  of  floatings  in  the  dirt,  making  a  total 
of  19.1  per  cent. 
Table  No.  16. — There  would  be  about  7.8  per  cent, 
of  sinkings  in  the  washed  coal,  and  11.62  per 
cent,  of  floatings  in  the  dirt,  making  a  total 
of  19.42  per  cent. 
Table  No.  22.— There  are  3.88  per  cent,  of  .sink- 
ings in  the  washed  coal,  and  14.55  per  cent,  of 
floatings  in  the  dirt,  making  a  total  of  18.43 
per  cent. 

Table  No.  25. — There  would  be  about  6.4  per  cent, 
of  sinkings  in  the  washed  coal,  and  9.1  per 
cent,  of  floatings  in  the  dirt,  making  a  total 
of  15.5  per  cent. 
The  washeries  tested  Avere  running  for  ordinary 
commercial  purposes,  and  Avere  evidently  set  to  obtain 
a  suitable  product  for  the  market,  at  a  minimum  loss. 
No  doubt  from  the  bulk  of  the  washeries  better  results 
are  obtainable,  and  guarantees  conld  be  formulated 
so  that  there  should  not  be  more  than  a  certain  percent- 
asre  of  floatings  and  sinkings  in  the  dirt  and  coal  at 
the  yield  obtained  from  the  plant.  This  yield  would 
of  course,  also  depend  upon  the  purity  required  for 
the  washed  coal,  the  percentage  of  floatings  and  sink- 
ings in  the  dirt  and  coal  resnectivelv  being  ascertained 
in  the  specific  gravity  solution  which  determines  coal 
and  dirt.  The  total  of  floatings  and  sinkings  might 
be  fixed  for  average  conditions  at  abmit  12  per  cent., 
which  figure  would  require  to  be  increased  witli  diffi- 
cult coals,  possibly  up  to  15  per  cent,  or  even  more, 
especially  where  a  large  proportion  of  material  lies 
close  to  the  specific  gravity  of  the  solution  selected. 
The  exact  figure  can  be  left  to  the  constructor  to  de- 
cide, on  the  basis  of  his  t I)cor(>1  ica1  tests  of  an  average 
sami)le  of  the  coal  with  which  the  plant  is  reijuired  to 
deal.  It  should,  however,  be  definitely  stated  in  the 
sruarantee  whether  the  slurry  is  to  be  incduded  with 
the  washed  coal  or  not.     If  excluded,  the  mesh  of  the 


slurry  should  be  stated,  and  a  minimum  outlet  from 
the  washery  agreed  to  if  any  changing  of  the  washing 
water  should  be  necessary. 

The  views  put  forvvard  in  this  brief  Paper  are  a  re 
suit  of  the  outhor's  own  personal  experience,  and  are 
not  intended  to  be  taken  dogmatically.    It  will  doubt- 
le.s.s  be  generally  agreed  that  a  uniform  standard  of 
efficiency  is  most  desirable,  with  a  clear  understand 
ing  as  to  the  meaning  of  the  guarantees. 


RESEARCH  WORK  ACCOMPLISHED  BEARING  ON 
REDUCTION  OF  CANADIAN  LOW-GRADE 
IRON-ORES 

In  the  Annual  Keport  of  the  Honorary  Advisory  (Joun- 
(;il  for  Scientific  and  Industrial  licsearch.  Dr.  A.  B. 
Macallum,  the  administrative  chairman,  states  with 
reference  to  the  reduction  of  low-grade  iron-ores  native 
to  Canada : 

"In  spite  of  the  handicap  experienced  in  the  lack  of 
researchers,  some  effective  work  was  done.  The  in- 
vestigation of  the  reduction  of  low-grade  iron  ores 
under  the  supervision  of  Professor  Stansfield,  of  Mc- 
Gill  University,  has  advanced  to  a  stage  which  prom- 
ises important  results  bearing  on  the  utilization  of 
ores  of  this  character  so  abundant  in  Canada.  There 
is  but  a  small  supply  of  high-grade  iron  ore  in  the 
Dominion,  which  is  emphasized  by  the  fact  that  96 
])er  cent  of  all  the  iron  ore  smelted  in  Canada  is  im- 
ported, this  importation  including,  of  course,  that  ob- 
tained from  Belle  Isle.  Newfoundland.  The  total  quan- 
tity of  high-grade  ore  of  the  globe  available  is,  through 
its  use  for  producing  iron  and  steel,  diminishing  at  a 
rate  which  makes  its  exhaustion  a  not  far-di.stant  event, 
and  in  consequence  it  will  eventually  be  necessary  to 
turn  to  those  of  lower  grades  for  the  supply  of  ore 
for  the  industry.  If  the  smelting  could  be  effected 
on  an  industrial  scale  at  a  reduction  in  the  cost  which 
would  offset  the  disadvantages  at  present  attendant 
on  the  utilization  of  these  lower  grade  ores  it  would 
make  available,  immediately  or  in  the  ver\-  near  future, 
the  immense  quantities  of  such  ores  in  Canada.  The 
Research  Council  regards  the  solution  of  this  prob- 
lem as  of  very  great  importance  to  Canadian  industry 
and  as  .justifying  a  protracted  experimental  investiga- 
tion carried  on  on  a  large  scale." 


TRADE  ENQUIRY 

Enquiry  is  made  of  the  nanu'  of  any  Canadian  ex- 
])orter  having  English  representatives  who  can  sup- 
ply the  ordinary  kitchen  range  used  in  Canadian 
households  fitted  to  bum  Scotch  splint  coal. 


AMERICAN  INTERESTS  ACQUIRE  PERUVIAN 
VANADIUM  DEPOSITS 

"Boston  News  Bui'cau  "  announces  that  stronir 
United  States  interests,  including  ^lessrs.  Schwab. 
Ryan  and  Replogie,  are  forming  the  Vanadium  Com- 
jtany  of  America,  Inc.,  and  have  acquired  the  largest 
known  deposits  of  vanadium  in  the  world,  situated  in 
the  Peruvian  Andes.  It  is  stated  these  mines  contain 
ninety-five  per  cent  of  all  the  known  vanadium  re- 
serves, and  that  the  ore  carries  an  exceptionally  hisrh 
metal  content. 

Vanadium  Co,  of  America  is  now  selling  its  product 
ferro-vanadium  at  $5,50  a  pound,  compared  with  re- 
cent price  of  .+3.50  and  in-e-war  average  price  of  $4. .50. 
Company  has  36,000,000  pounils  of  contained  vanadium 
in  its  Peru  mine  actiially  in  sight.  Engineers  estimate 
total  vanadium  in  Tuines  nt  over  100.000.000  pounds. 
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The  Canadian  John  Wood  Manufacturing  Co., 

New  Toronto  Factory 


Bv  FRANK  C.  HAMILTON.* 


For  a  jumiber  ot:  years  the  niamir'aeture  of  Gal- 
vanized 8teel  Range  Boilers  has  occupied  tiie  attention 
of  some  of  tlie  largest  firms  in  tlie  I'nited  States  and 
Canada.  The  first  Range  Boiler  ijiodiu-cd  was  ot; 
rivited  construction,  and  depended  on  galvanizing  to 
make  the  joint  tight  between  the  rivets  since  the  metal 
used,  ordinarily  No.  18  U.  S.  Standard  Gauge,  was 
entirely  too  light  for  caulking.  Then  a'boiler  was  pro- 
duced which  was  riveted  in  the  same  way  and  molten 
I)rass  and  flux  were  run  in  the  riveted  seam  before 
tiie  galvanizing  process  in  order  to  assist  the  joint  in 
its  tightness  against  water  pressure. 

Next  the  Cold  Weld  or  lock  seam  was  developed, 
and  enjoyed  considerable  popularity  among  the  trade 
for  a  number  of  years.  Then  came  the  welding  by 
the  use  of  the  oxy-acetylene  torch  and  this  process  has 
l)een  developed  to  a  large  extent. 

in  1!)01  the  ■■  electric  weld"'  was  developed  by  the 
.Idhn  Wood  Manufacturing  Company  of  Conshohocken, 
Vii..  and  has  under  every  condition  of  service  and 
under  every  test  proved  its  superiority  over  the  other 
methods  of  making  the  joint. 

In  this  "'Electric-Welding"  process  the  sheet  of  steel 
rolled  in  a  cylindrical  form  is  drawn  through  a  special- 


aiid  till'  iiureau  of  Ordnance,  United  States  Navy  and 
during  the  Great  War  the  John  Wood  Manufacturing 
Company  furnished  the  American  Forces  with  upAvards 
of  1,000,000  Cartridge  Storage  Cases  for  Propellant 

Charges  for  Artillery  Ammunition,  made  by  this  meth- 
od. These  cases  range  from  6in.  diameter  by  26in.  long 
to  18in.  diameter  by  108in.  long  and  were  used  to 
hold  the  silk  bags  of  powder  for  guns  and  howitzers 
from  the  155  MM  Mobile  Howitzer  up  to  the  16in. 
Coast  Defense  Rifle. 

Boilers  and  Tanks  of  this  construction  have  been 
built  and  shipped  to  all  parts  of  the  world  and  after 
exhaustive  tests.  Dr.  Kennedy  of  London,  the  famous 
English  metallurgist  has  placed  a  value  of  96  per  cent 
on  the  efficiency  of  this  weld.  This  figure  is  in  com- 
parison Avith  a  value  of  approximately  65  per  cent  for 
gas  welds  and  lower  values  for  riveted  joints,  de- 
pending on  the  size  and  pitch  of  the  rivets. 

The  accompany  schedule  gives  an  idea  of  the  strength 
of  the  weld,  the  tests  noted  having  been  taken  on  steel 
of  the  following  physical  properties. 

Tensile  strength,  52,000-62,000. 

Yield  point  min.,  0.5  Tens.  Str. 


Test  on  "Electric-Weld  Seams— Dec.  4,  1916. 


Made 

in  Laboratory 

of  The  Alai 

Wood  1  &  S  Co. 

,  Phila.,  Pa. 

Test 

Section 

Original 

Yield  Point 

Ultimate 

%  Elong 

No. 

Width. 

Thickness. 

Area 

Ibs./sq.  in. 

Ibs./sq.  in. 

8"  2" 

1 

1.500 

.101 

.151 

42390 

61930 

17  34 

2 

1.480 

.071 

.105 

39530 

55720 

11  16 

:} 

1 . 485 

.070 

.104 

39430 

56740 

12  16 

4 

1.475 

.068 

.100 

39000 

56500 

18  36. 

5 

1.485 

.101 

.150 

38670 

61010 

17  34 

6 

1.480 

.067 

.099 

38390 

56060 

11  16 

iy  built  machine  under  electrodes  Avhich  supply  low 
voltage  high  amperage  electricity  across  the  joint  in 
the  cylinder.  This  current  raises  the  temperature  of 
the  steel,  on  the  tw'o  edges  to  be  joined,  to  welding  heat 
and  as  pressure  is  applied  by  the  rolls  of  the  machine 
the  weld  is  completed.  This  weld  in  no  wise  alters 
the  chemical  composition  of  the  .steel  and  does  not 
therefore  introduce  any  of  the  impurities,  cai'bon,  sul- 
phur, etc.,  which  are  put  into  the  steel  with  injurious 
effects  by  other  welding  processes. 

Tlie  demand  for  Electric  Welded  goods  has  steadily 
increa.sed  as  the  public  l)ecame  aware  of  its  superior- 
ity over  the  other  methods  of  manufacture.  In  1901 
the  demand  was  only  about  40  or  50  boilers  per  day. 
Now,  60  per  cent  of  all  the  boilers  required  by  the 
.\meriean  plumbing  trade  or  2,000  per  day  are  pro- 
duced by  this  method  and  the  factory  is  in  continuous 
operation  day  and  night  to  meet  the  demand. 

The  field  for  the  "Electric-Weld"  is  not  confined 
to  Range  Boilers  alone,  but  the  joint  is  \ised  with  excel- 
lent success  on  all  types  of  pressure  and  storage  con- 
tainers. The  process  of  manufacture  has  been  approved 
both  by  the  Ordnain-e  Department,  United  States  .\rmy 


•  General  manager  of  C 
turing  Co.,  Toronto. 


anadian  .lolm  Wood  .Manufac 


Electric  Welding  Machine. 
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'I'liese  tests  were  made  on  ;i  recruhir  tonsioii  machino 
with  Ainerifan  Society  of  Testing  Materials  staiulanl 
speciiiirii  test  pieces  haviiifr  the  weld  niiiiiinjr  horizon- 
tally across  the  centre  of  the  sj)ecimen. 

In  the  iiiamifacture  of  "  Electric-Weld ""  Range  i>oii- 
ers,  the  steel  sheets  as  they  come  from  the  rolling  mills 
are  sent  direct  to  the  triinmin};  shears  which  cut  the 
sheets  to  exact  size  and  from  there  to  the  sand  blast 
which  by  means  of  sharp  sand,  forced  through  nozzles 
under  high  air  pressure,  removes  all  corrosion,  mill 
scale,  etc.,  from  the  edges  of  the  sheets  in  order  to 
give  an  absolutely  clean  surface  for  the  Electric  Weld- 
ing of  the  long  horizontal  seam. 


out,  by  the  "hot  dip"  process  insuring  a  full  hwI 
complete  coating  of  zinc  for  every  f)art  of  the  fx- 
[)osed  surface. 

After  galvanizing  as  an  added  precaution  the  boilt  t 
IS  again  testefi  by  air  pressure  and  is  ready  for  shi(i 
inent  to  the  customer. 

The  (.'anadian  John  Wood  Manufacturing  Company 
Limited,  has  purchased  a  plant  comprising  3%  acrt-- 
sitnated  at  Ilillingdon  Ave.  and  the  Grand  Tnink 
Railway  in  Toronto,  Ontario,  for  the  manufacture  of 
Range  Boilers.  Air  Tanks,  Storage  Tanks,  Gasoline 
Tanks,  etc.,  by  the  use  of  this  electric  welding  process. 

In  addition  the  company  will  install  the  latest  type 


Plant  of  the  Canadian  John  Wood     Manufacturing  Co.,  Toronto,  Ont. 


l*'roni  the  sand  blast  the  bending  rolls  form  the  sheet 
into  cylindrical  shape  preparatory  to  the  welding  oper- 
ation. The  shell  is  then  welded  at  a  speed  approximat- 
ing five  feet  in  forty  seconds,  and  the  boiler  passes 
on  down  the  sliop  where  the  heads  and  bottoms  are 
brazed  in  mechanically  and  the  pipe  connections  are 
set  into  place  under  extremely  heavy  hydraidic  pres- 
sure. 

The  boiler  is  now  completed  in  the  black  and  is 
rigidly  tested  under  hydraulic  pressure  for  any  d:-- 
fects. 

To  protect  the  product  against  the  action  of  cor- 
rosive elements  the  boiler  is  next  galvanized,  inside  ami 


machinery  for  metal  working  including  trimming 
shears,  bending  rolls,  punches  and  heavy  hydraulic 
equipment  for  the  formation  of  heads  and  bottoms.  A 
galvanizing  shop  will  be  equipped  and  installed  which 
will  contain  a  pot  30"  x  3(5  x  101"  which  will  be  cap- 
able of  handling  a  general  line  of  material  to  be  gal- 
vanized. 

The  plant  will  be  prepared  to  manufacture  all  types 
of  welded  steel  tanks  and  containers  by  both  the  elec- 
tric and  oxy-acetylene  torch  method.  The  plans  for 
the  operation  of  this  shop  are  rapidly  nearing  com- 
pletion, and  it  is  expected  that  prodiiction  will  ho 
begun  sometime  in  October. 


A  NEW  CANADIAN  IRON  AND  STEEL 
INCORPORATION. 


The  following  aniioiincenieiil  has  apjicared  in  the 
newspapers  regarding  what  appears  to  be  one  of  the 
most  important  incorporations  of  recent  date  in 
Canada. 

"A  cliartei-  for  -1^8,000,000  was  issued  on  August  13,  to 
the  Consolidatrd  Iron  &  Steel  Corporation,  Limited,  a 
conijiany  of  Detroit  and  Toronto  parties  engaged  in 
the  mining  l)usiiu'ss.  The  comnanv  is  essentially  Cana- 
dian, with  head  offices  at  20  King  Street  East,  Toronto. 
They  own  two  large  deposits  of  proven  iron  ore  lands 
and  it  is  their  intention  to  proceed  in  a  large  way 
with  their  development. 

The  company  has  opened  a  large  hematite  mine  on 
the  C.  X.  li.  in  the  county  of  Leeds,  25  miles  north  of 
Brockville  at  Furnace  Falls,  where  they  have  1,500 
acres.  The  early  settlers  erected  a  smelter  at  this  plac 
110  years  ago  aiul  it  was  operated  in  a  primitive  way 
the  ore  being  ground  out  by  water  wheel.  It  still  re- 
taii!s  the  name  given  to  the  place  at  that  time.  This 
Avas  in  the  days  when  Lake  Superior  and  Pennsylvaiua 
ores  were  almost  unkiu)wn.  The  City  of  Brockville 
has  offered  inducements  to  the  company  to  build  a 
piix  iron  smelter  there  and  it  is  being  seriously  con 
sidered  as  there  is  a  surplus  of  electric  energy  at  a 
low^  rate.  As  the  mine  has  excellent  transportation 
facilities,  ore  can  be  shipped  by  the  St.  Lawrence. 


ci.her  west  to  Canadian  and  United  States  markets  ■ 
east  to  JMontrcal,  Ottawa  and  European  markets. 

Their  other  property  consisting  of  2.500  acres 
located  at  mileage  182  on  the  Algoma  Central  Railw,i\ 
This  has  been  gradually  developed  since  it  was  di- 
covered  in  May.  1911.    Cp  to  the  present  time  perm., 
nent   camps  have  been   built   and  diamond  drillin- 
has  been  carried  on  from  X<)veml)er,  1917.  to  .lul\ 
1918,  proving  up  large  deposits  of  ore  to  a  depth  of 
500  feet.    Prominent  iron  ore  engineers  reportin<r  on 
this  property  estimate  the  tonnage  at  from  800.000.000 
to  one  billion  tons  of  ore.    The  ore  is  free  from  titan 
ium  and  low  iu  phosphonis  and  stdphur.   Work  on  hot! 
properties  is  now  being  carried  on,  thousands  of  tons 
already  being  piled  up  at  the  Furnace  Falls  mine  ready 
for  shipment." 

■'Iron  (Si  Steel"  understands  that  one  of  the  proper- 
ties owned  by  the  nrw  company  consists  of  a  con- 
solidation of  78  mining  claims,  covering  some  3.000 
acres  situated  north  of  Goudreau  Station  on  the  Algoma 
Central  Railway,  being  about  40  miles  from  the  ore 
docks  of  Michipicoten  Harbor  and  adjoining  the  Joseph- 
ine ]Miiu\  Some  surface  stripping  and  trenching  was 
done  on  this  property  under  the  direction  of  C.  M. 
Daimpre  in  1918,  and  it  is  stated  the  property  has 
since  been  drilled  to  the  650  ft.  level.    The  Josephine 
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Mine,  adjoinini:'  has  been  drilled  to  a  (U'i>th  of  l.(if)() 
feet,  findiiifr  ore  of  o;ood  quality. 

With  re»-ard  to  the  Di-eany  claims  tlie  Oiitarlii 
reau  of  Mines  lieport  for  1!)!.")  states: 

"Iron  Mountain,  or  Dreany  Claims:  Tliis  ran-ie  is 
pr(il)al)ly  the  loiiLrest  in  tlie  region,  and  is  located  near 
the  contact  of  the  Laurentian  and  Keewatin  formations. 
It  crosses  th{>  Aleonia  Central  Railway  aboni  foni- 
miles  norlli  of  (Inndrcan  Siding-.  The  raiiji'e  is  know  n 
to  extend  aiiont  fonr  miles  west  of  the  railway,  and  i; 
is  said  to  extend  foi-  ai)ont  tlu'  same  distance  to  the 
east.  The  oic  is.  so  far  as  seen,  ma<>'netite,  whicdi  is 
iiderhanded  with  ([uartz,  epidote  ro(d\  and  fiarnetifer- 
ons  hornblende  scliist. 

"A  strikino-  feature  of  portions  of  the  d(>posit  is  liie 
presence  of  larfi-e  tpiant  it  ies  of  ci)idote,  whicdi,  in  places, 
is  the  predominant  mineral  in  the  ad.joininf^-  rock,  and 
at  times  is  the  ])rincipal  mineral  interbanded  with  the 
matrnetite.  In  i)laces,  the  banded  uuiterial  is  badly 
brecciated,  but  this  does  not  extend  to  tlie  entire 
formation.  This  deposit  is  similar  to  the  iron  deposit.s 
near  Dryden,  thou<:'h  epidote  is  not  so  ]ironnnent  in  the 
latter  deposits. 

With  refrard  to  the  -Iose])hine  ]\Iine,  the  close  proxim- 
ity of  which  has  been  noted,  the  Report  of  Lindeman 
on  '■  Iron  Oi'e  Occurrences  in  Canada"  states  that  brown 
hematite,  such  as  is  produced  in  large  quantity  by 
the  Helen  Mine,  occurs  at  a  number  of  points  in  the 
Michipieot(  n  District,  but  the  oidy  other  place  at  which 
it  has  been  found  in  workable  quantities  is  the  Joseph- 
ine ^line.  Here,  some  850,000  tons  of  ore,  a  large  part 
of  which  is  said  to  be  of  Bessemer  grade,  averaging 
59  per  cent  in  iron,  is  stated  by  the  owners  to  have 
been  proved  by  diamond  drilling.  "The  deposit,  how- 
ever, has  imt  yet  been  proved  to  the  producing  stage, 
though  ])re])arations  for  doing  so  Avere  under  way  until 
interrui)ted  by  the  Eurojiean  war.'" 

The  company's  other  deposit  is  a  hematite  property 
of  1,500  acres  at  Delta,  Ont.,  on  the  Canadian  Na- 
tional Railway,  25  miles  from  Brockville  on  the  St. 
Lawrence  River.  The  ore  is  stated  to  analyze  55  per 
cent  iron  and  to  be  from  objectionable  constituents. 

The  jn-ogress  of  this  new  company  will  be  followed 
with  keen  interest.  It  is  not  understood  whether  this 
new  company  intends  to  use  electrical  jiower  to  anv 
large  extent  for  smelting,  or  whether  it  will  manu- 
facture or  buy  coke  in  the  custoniarj''  manner,  but  in 
this  coniu'ction  it  is  interesting  to  note  that  the  Con- 
solidated Mining  and  Smelting  Conipany  of  Canada 
is  reported  to  have  acquired  a  portion  of  the  Webb 
McCarthy-.Miller  gold  claims  near  Goudreau,  and  thai 
electric  power  for  mining  purposes  is  to  be  obtained 
from  the  Michipicoten  Power  Company. 


ing  which,  naturally,  his  knowledge  is  unique.  Dur- 
ing .Ml'.  Lucas's  operating  career  he  has  seen  the  tech- 
ni(pic  of  coal-washing,  of  coke-open  practice,  and  by- 
pi-oduct  recovei-y  develo))  from  very  small  beginnings 
on  this  continent  to  its  present  imposing  stature.  The 
Sydney  coalfield  saw  the  first  eoal-washeries  and  vir- 
tually the  first  by  product  ovens  erected  in  connec- 
tion with  steel  maiinl'aet  lire  in  America,  and  tlirough- 
ont  the  years  between,  and  particularly  during  the  un- 
pi-ecedented  develo])ments  of  the  war  period,  the  coal- 
field has  kept  pace  with,  and  in  soine  notable  instances 
has  made  the  pace  for  progress  in  coke-oven  ])ractico 
on  this  side  of  the  water.  In  all  this,  "Frank"  Lucas 
has  jilayed  the  promiiieut  |)art  foi-  which  he  is  so  Avell 
fitted. 

During  the  war  i^eriod,  when  the  necessity  for  toluol 
was  great,  and  the  technology  of  its  production  not  so 
well  understood  here  as  it  was  in  Germany,  Mr.  Lucas's 
services  were  especially  valuable,  and  he  supervised 
some  extremely  rapid  plant  installations  designed  by 
recover  toluol  in  as  large  quantity  as  possible  in  the 
quickest  possible  time.  The  Avar-time  "stunts"  and 
romances  were  not  all  staged  in  France. 

Mr.  Lucas,  in  addition  to  his  professional  abilities, 
has  developed  a  flair  for  arranging  War  Loan  parades 
and  patriotic  demonstrations,  Avhich  up  till  recently 
he  had  concealed,  whether  from  innate  modesty  or  lack 
of  necessity,  Ave  do  not  knoAV. 

Recently  Mr.  Lucas  Avas  made  Economy  Engineer  of 
the  Dominion  Steel  Corporation,  a  position  for  Avhich 
he  is  eminently  fitted  by  reason  of  his  knoAvledge  of 
the  characteristics  of  Cape  Breton  coals.  The  real 
problem  of  the  Sydney  Steel  Plant  is  the  production 
of  the  heat  required  for  metallurgical  processes  at 
a  reasonably  cheap  cost,  and  this  of  course  is  a  pro- 
lilem  of  coal. 


CANADIAN  IRON  MEN. 

V.  K.  Liieas,  the  lOeonomy  Kiiginei  r  of  tlie  Di 
Steel  Corporation,  is  entirely  a  home-made  product. 
His  service  with  the  Dominion  Steel  Company  covers 
the  life  of  the  Sydney  plant,  and  his  practical  expcri 
enee  extends  to  most  parts  of  that  extensive  iinlustry. 
but  has  lieeu  cliieHy  concentrated  upon  the  by-produel 
coke-ovens  and  coal-Avasheries  of  the  company.  Mr. 
Lucas  is  a  graduate  of  McGill  T'niversity.  l)ut  he  is 
more  particularly  a  graduate  of  the  Dominion  Iron  & 
Steel  Company's  experience  with  the  treatment  of 
Cape  Breton  coals  for  metallurgical  purposes.  Avhich 
he  ha.s  supervised  for  a  decade  or  niore.  and  eoncern- 
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STEEL  CONSTRUCTION  APPLIED  TO  SPECIAL 
CONDITIONS. 
Warehouse  for  Iron  and  Steel  Storage. 
By  Albert  S.  Spencer.. 

The  Warehonse  described  herein,  and  illustrated  in 
Figs.  1  and  2,  is  remarkable  for  its  great  height,  and, 
perhaps  striking  in  its  design  owing  to  the  method 
adopted  to  secure  stability  against  wind  loads. 

The  construction  of  the  building  is  that  of  a  steel- 
framed  structure  having  a  roof  covering  of  asbestos 
slates  on  boarrls  Avith  the  necessary  roof  glazing,  and 
side  and  gable  covering  of  corrugated  sheets.  The 
building  is  378  ft.  6  in.  long  and  236  ft.  8  in.  wide 
overall — in  two  spans  of  118  ft.  4  in.  by  62  ft.  high  to 
the  eaves,  and  about  98  fet.  high  to  the  ridge.  Longi- 
tudinal stanchions  are  at  94  ft.  71/^  in.  centres,  and 
the  roof  trusses  are  at  15  ft.  9I/4  in.  centres  and  are 
carried  by  lattice  type  roof  girders. 

The  exceptional  height  of  the  building  was  necessary 
to  give  sufficient  head  room  for  locomotive  jib  cranes 
which  are  used  for  handling  the  steel  inside  the  build- 


tion  an  to  the  eaves.  The  reaction  for  at  the 
ground  level  was  obtained  by  a  massed  concrete  founda- 
tion of  a  size  necessary  to  provide  sufficient  area  of 
resistance  from  the  ground  to  prevent  any  sliding 
ill  a  lateral  direction. 

That  portion  of  the  load  transmitted  to  the  eaves, 
together  with  the  horizontal  component  of  the  wind 
force  acting  on  the  roof,  was  transmitted  to  the  main 
stanchions  by  means  of  the  longitudinal  lattice  girders 
situated  at  the  eaves  level,  from  whence  the  horizon- 
tal component  of  the  wind  force  was  concentrated  at 
the  corners  of  the  building  at  the  eaves  level,  by  means 
of  a  continuous  lattice  girder,  one  boom  of  which  wa» 
at  the  eaves  and  the  other  at  the  valley,  the  web  mem- 
bers, extending  from  eaves  to  eaves  of  the  main  roof 
main  ties  of  the  roof  principals  and  diagonal  mem- 
bers, extending  from  eaves  to  eaves  of  the  main  roof 
trusses.  This  Avind  force  was  then  transmitted  along 
the  gable  frame  at  the  eaves  level  and  finally  taken 
down  to  the  ground  level  by  means  of  .suitable  diagonal 
ties. 


1. — Warehouse  for  Iron  &  Steel.    The  purpose  for  which  this  building  was  required  necessitated  an  erection 
of  unusual  height,  requiring  special  provision  for  resisting  wind-pressure. 


ing,  and  which  have  long  radius  jibs  to  facilitate  the 
moving  of  the  material. 

The  major  principle  of  resisting  the  wind  pressure, 
Avhilst  hardly  a  novel  one,  is,  at  the  same  time,  one  not 
generally  adopted,  and  is  one  which  so  affected  the 
general  arrangement  of  the  steelwork  as  to  make  the 
design  a  striking  one.  The  reciuirements  of  the 
Architects,  Messrs.  Chas.  Heathcote  &  Sons,  Manches- 
ter, necessitated  investigations  as  to  the  most  econo- 
mical means  of  resisting  the  enormous  wind  pressure 
to  which  a  building  of  such  large  dimensions  in  an 
exposed  position  is  subjected.  The  method  adopted 
for  resisting  this  pressure,  as  will  be  seen  from  the 
accompanying  illustrations,  was  that  of  transmitting 
all  side-wind  pressure  to  the  gables,  through  a  series 
of  bracings  in  the  roof — in  the  plane  of  the  bottom 
ties  of  the  roof  principals — the  wind  load  on  each  side 
stanchion  being  transmitted,  equally,  to  the  founda- 


Somewhat  similar  treatment  was  followed  in  con- 
nection with  the  wind  force  acting  on  the  gables,  ex- 
cepting that  the  reactions  on  the  gable  stanchions 
acting  at  the  eaves  line  were  transmitted  to  the  main 
gable  stanchions  by  means  of  a  lattice  girder  situated 
at  the  eaves  level,  from  whence  the  force  was  trans- 
mitted in  a  longitudinal  direction  by  roof  girders. 
That  portion  transmitted  to  the  valley  roof  girders 
was  taken  to  the  sides  of  the  building  by  means  of 
diagonal  braces,  so  that  the  whole  of  the  gable  wind 
force  transmitted  to  the  eaves  level  was  finally  carried 
to  the  foundations  by  means  of  diagonal  bracing  in 
the  sides  of  the  building.  It  may  be  particularly  noted 
that  longitudinal  roof  girders  were  placed  in  the 
valley  to  resist  the  horizontal  component  of  the  wind 
force  acting  on  the  leeward  side  of  the  roof. 

The  approximate  weight  of  steelwork  used  in  the 
construction  of  the  building  was  1000  tons. 
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Surface  Plant  at  tin-  No.  4  Shaft,  at  Coiirriere. 


Hollinsr  ^rill  of  thp  r.oiicwy  Stecl  l'l.nil. 


Sluil't    :unl    Plant    at  Bothmi. 
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Tlio  root'  ])riiicipals  were  lifted  into  position  l)y 
moans  ot"  a  steel  derriek  speeially  eoiistrueted  for  Ihe 
pui-[)ose.  and  were  joined  togxdher  in  the  air. 

The  appi'oximate  wei<>-lit  of  the  steelwork  used  in 
the  eonstruetion  of  the  building  was  1000  tons. 

Till'  structure  was  designed,  manufactured,  and 
erected  by  structural  contractors  to  the  requirements 
of  the  architects. — From  Quarterly  Journal,  Steel 
Sfi'nrtural   Section  British  Engineers  Association. 


MODERN  STEEL  BUILDINGS. 
The  Application  of  Expert  Knowledge. 

The  advanced  standardization  system  that  has  pei*- 
vadeil  almost  ever}-  sjihere  of  the  engineering  world 
is  now  enterprisingly  a|)i)rK'd  to  many  varieties  of 
steel  constructional  woi-k,  and  particularly  as  it  refers 
to  the  framework  (if  buildings.  It  is  the  logical  out- 
come of  much  careful  study  of  the  subject  and  one 
of  which  tlie  pioneers  have  every  right  to  be  proud. 

The  aninunt  of  detail  work  goes  into  the  making  up 


iiarrowetl  to  a.  type  rather  than  a  unit,  and  thus, 
uiuler  the  new  system,  erection  proceeds  apace,  no 
longer  depeiulent  on  a  part  that  may  come  to  light 
to-day  or  to-morrow.  Nor  is  this  the  sole  advantage, 
for  the  manufacturer  is  enabled  to  do  that  for  which 
he  is  always,  or  should  be  always,  striving,  viz.,  pro- 
duction of  identical  parts  in  quantity. 

.\ll  this  is  not  attained  without  the  most  careful 
regard  to  design,  and  it  is  promising  to  note  that  so 
successful  have  been  the  results  obtained  from  steel 
constructional  work  along  the  lines  indicated,  that 
not  only  have  the  parts  of  a  single  building  been  made 
interchangeable,  but  parts  have  been  designed  having 
more  or  less  universal  adaptability,  being  made  com- 
mon to  buildings  even  of  widely  divergent  character. 

The  influence  of  the  cost  of  production  is  marked, 
but  it  is  more  pronounced  in  certain  types  of  structure 
than  in  others.  However,  a  general  moderate  reduc- 
tion in  cost  of  manufacture,  has  done  something  to 
counteract  the  present  universally  high  prices. 


2. — Great  height  of  this  structure  is  pronounced  in  comparison  with  surrounding  buildings. 

1,000  tons  of  steel  work  wa^  used  in  this  erection. 


Approximately 


of  a  steel-framed  erection  is  hardly  credible  to  the 
lay  mind,  and  wlien  frames  or  complete  sectional  build- 
ings of  this  variety  are  sent  abroad — sometimes  in 
many  hundreds  of  parts — ]iot  inf re(|uently  consider- 
able difficulty  is  experienced  in  the  erection,  and  this 
cannot  be  wholly  attributed  to  the  totally  unskilled 
labour  which  too  often  in  some  remote  part  of  the 
earth's  byeways  forms  the  only  hope  available.  liy 
the  new  .system  the  majority  of  such  troubles  are 
lessened  if  not  entirely  eradicated. 

The  old  method  of  erection  was  by  means  of  care- 
fully coded  plans,  each  individual  cypher,  repre.senting 
.some  correspondingly  marked  part  of  the  .structure 
somewhere  amongst  hundreds  of  other  parts,  many  of 
very  considerable  weight.  Perhaps  a  desired  unit  of 
the  stnieture  is  a  key  iiieee,  and  so  the  whole  work 
i.s  delayed  until  this  key  piece  is  found.  Now  supposing 
that  there  are  a  number  of  parts,  each  precisely  of 
the  same  character,  obviously  the  field    of    search  is 


When  considering  the  question  of  cost,  it  is  inter- 
esting to  note  that,  prior  to  the  War,  prices  were 
largelj'  in  favour  of  buildings  almost  entirelj'  con- 
structed of  wood,  but  the  increase  of  approximately 
400  per  cent  in  the  price  of  timber  has  equalized  the 
demand,  which,  when  cost  is  the  only  factor  to  be 
considered,  favours  the  steel  erection.  In  some  cases 
composite  structures  have  been  found  satisfactory, 
whilst  in  others,  specifications  demand  steel  and  iron 
even  down  to  such  items  as  window  frames  and  similar 
fittings,  but  as  regards  the  roof  covering  and  material 
for  the  walls,  asbestos,  cement  sheeting,  and  tiling 
is  now  almost  exclusively  used  in  place  of  corrugated 
ii'on. 

It  may  not  be  out  of  place,  and  will  eertainly  be  of 
general  interest,  to  briefly  state  some  of  the  condi- 
tions which  become  es.sential  features  of  many  specifica- 
tions, rendered  absolutely  necessary  by  the  peculiar 
demands  common  to  certain  localities. 
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Primarily  comes  the  dread  white  ant  and  Teredo 
Navalis;  the  astonishing  capacity  for  destruction 
possessed  by  the  white  ant  is  too  well  known  to  need 
description  here,  but  a  description  of  the  methods  for 
combating  the  scourge  is  always  instructive. 

A  system  still  frequently  met  with,  and  at  one  time, 
almost  universally  adopted,  was  that  of  raising  a 
building  some  few  feet  above  the  ground  by  means 
of  steel  uprights,  to  each  of  which  was  attached  a 
metal  cup  completely  encircling  the  support.  The 
cups  were  filled  with  paraffin  or  some  other  noxious 
liquid  which  had  the  effect  of  completely  insulating 
the  building.  Evaporation  and  the  formation  of  a 
film  of  dust  was  frequently  the  cause  of  permitting 
the  ant  an  entrance  and  so  further  attention  was 
drawn  to  the  subject,  and  other  means  devised.  Some 
measure  of  success  was  gained  by  the  use  of  uprights 
of  wood  suitably  treated  with  liquid,  poisonous  to  the 
ant,  and  then  creosoted,  and  for  a  time  this  proved 
more  or  less  satisfactory,  but  results  from  this  method 
were  not  altogether  permanent. 

Careful  study  of  the  habits  and  anatomy  of  the 
ant  was  then  made  with  a  view  to  solving  the  prol)lem 
and  it  was  found  that  by  inverting  the  cup,  already 
mentioned,  and  grinding  the  edges  to  a  sharp  finish, 
an  impassable  and  permanent  obstacle  was  offered  to 
the  white  ant,  the  articulation  of  its  body  being  of 
such  a  nature  that  the  sharp  edges  rendered  negotia- 
tion of  the  cup  impossible,  and  with  every  attempt 
a  fall  to  the  ground  was  inevitable. — From  Quarterly 
Journal,  Steel  Structural  Section  British  Engineers' 
Association.  July. 


STANDARDIZATION  OF  STRUCTURAL  STEEL  IN 
AUSTRALIA. 

A  conference  which  had  for  its  object  the  standard- 
ization in  Australia  of  structural  steel  sections  has 
concluded  its  work  at  Melbourne. 

The  conference  was  attended  by  representatives  of 
the  producers  and  users  of  structural  steel,  including 
public  departments  of  the  States  and  the  (lommon- 
wealth,  and  engineering  and  architectural  institutes 
throughout  Australia. 

The  object  of  the  conference  was  to  bring 
about  changes  in  the  sections  to  meet  the  conditions 
of  manufacture  in  Australia,  and  also  to  endeavour 
to  agree  upon  a  reduction  in  the  number  of  steel  parts 
that  users  in  Australia  would  demand  from  makers 
and  thereby  reduce  the  cost  by  eliminating  those 
for  which  tJiere  is  little  demand. 

It  is  stated  that  the  result  of  the  conference  has 
been  satisfactory,  and  that  a  series  of  structural  shapes 
has  been  defined  which  will  enable  Australian  manu- 
facturers to  meet  practically  the  whole  requirements 
of  the  Commonwealth.  A  certain  number  of  sections 
is  to  be  allocated  to  each  steel-rolling  mill,  which  they 
will  manufacture  exclusively  and  thus  be  ensured  a 
quick  turnover  on  their  outlay  and  users  a  constant 
supply  of  standard  sections. 


COSTLY  PROCRASTINATION. 

Instances  are  occurring  repeatedly  where  manufac- 
turers have  planned  increased  wages  or  shorter  working 
hours  or  both,  but  have  put  off  the  announcement  to 
their  workers  until  a  demand  has  been  made  upon  them, 
or,  which  is  almost  as  bad,  until  the  unrest  that  precedes 
a  demand  has  made  itself  felt.  As  a  consequence  the 
employees  believe  their  better  pay  and  better  hours 
came  to  them  because  the  owners  felt  compelled  to 


grant  them  and  otherwi.sc  would  have  done  nothini.' 
whatever.    Procrastination  of  this  sort  is  costly  in  lo- 
of  good  will,  a  loss  the  more  irritating  because  it  . 
unjust. 

The  average  worker  can  seldom  see  any  good  rea- 
son why  owners  should  voluntarily  make  any  concc- 
sion  which  looks  as  if  it  reduced  profits  They  do  no- 
grasp  the  fact  that  apart  from  any  feeling  of  frien-i 
iine.ss  for  them,  it  is  usually  absolutely  necessary  for 
a  management  to  sense  the  trend  of  the  times  in  .such 
matters  as  wages  and  working  hours.  Otherwise  it  iH 
at  a  serious  disadvantage.  When  good  labor  is  scarce 
as  it  is  to-day,  a  plant  cannot  expect  to  compete  and 
add  to  its  force,  everything  else  being  equal,  if  other 
works  in  the  di.strict  offer  more  attractive  pay.  Em- 
ployees .seem  to  lose  sight  of  the  fact  that  supply  and 
demand  govern  hours  and  wages  collectively  as  ap- 
plied to  a  whole  works,  ju.st  as  this  law  decreases  or 
increases  their  individual  earnings,  and  that  owners 
often  act  accordingly  without  the  need  of  threat  or 
coercion. 

Another  thing  many  workers  do  not  grasp.  The 
cold  and  ruthless  owner  is  almo.st  a  mythical  character 
in  American  manufacturing  industry.  The  owner  is 
a  business  man.  He  will  fight  if  he  has  to.  But 
many  a  managing  head  regards  his  working  force  as 
a  big  family  of  which  he  is  the  head,  and  while  he 
aims  to  treat  each  individual  according  to  his  deserts 
many  fare  much  better  than  they  realize.  Owners 
usually  have  a  pride  in  their  establishment,  which  of 
itself  impels  them  to  look  after  the  welfare  of  all  the 
people  connected  with  it.  And  between  pride  and 
friendliness  employees  frequently  receive  benefits 
which  are  really  uncalled  for  and  which  at  times  are 
not  warranted  by  the  condition  of  business. 

Even  where  the  workers  realize  something  of  this, 
when  a  concession  is  made  following  demand,  it  is 
hard  to  convince  them  they  are  simply  getting  what 
had  already  been  planned.  Sometimes  the  result  has 
been  encouragement  of  demands  for  more,  which  would 
never  have  been  made,  probably,  had  the  announce- 
ment of  the  change  been  made  with  promptness. — The 
Iron  Age. 


TATA  IRON  &  STEEL  CO.  IN  MARKET  FOR 
STRUCTURAL  STEEL. 

It  is  stated  that  this  large  Indian  steel  enterprise 
is  asking  tenders  in  the  Ignited  States  for  20,000  tons 
of  structural  steel. 

Tata  Iron  &  Steel  has  been  makinsr  plant  extensions 
involving  blast  furnaces  and  finishing  mill  installa- 
tions and  the  structural  steel,  for  which  inquiries  are 
out,  is  needed  to  house  the  new  units.  The  Indian 
concern  now  has  three  blast  furnaces  with  annual 
production  capacity  of  about  V^25,000  tons  lof  pig 
iron  and  open  hearth  steel-making  capacity  for  about 
175,000  tons  with  corresponding  finishing  mill  units, 
covering  an  output  of  plates,  rails,  bars,  sheets  and 
mi.scellaneous  materials. 

Further  substantial  extensions  of  blast  furnaces  and 
steel-making  departments  and  finishing  mill  units  are 
planned.  In  the  case  of  iron  and  steel-making  de- 
partments these  proposed  extensions,  as  planned,  will 
add  upwards  of  70  per  cent  of  the  present  capacity. 

A.  K.  Roberts,  lately  of  the  firm  of  Bums  and 
Roberts,  Toronto,  has  severed  his  connection  with  the 
firm  and  opened  offices  under  his  own  name  at  201 
Bank  of  Hamilton  Building.  Toronto.  He  will  handle 
contractor's  power  plant  and  railway  equipment. 
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Company  Notes 

ALGOMA  STEEL  ANNUAL  REPORT. 

The  aiiiuial  repoi-t  of  the  Lake  Su period  Corpora- 
tion, of  which  the  Algoma  Steel  Corporation  is  a  chief 
siibsidiarv,  showed  steel  earnings  from  operations  of 
compared  with  $6,001,891  the  previous 
year.  The  Steel  Corpoi-ation,  however,  in  addition  to 
paying  a  dividend  of  7  per  cent  on  ])referenec  stock 
for  the  year  ended  June  30,  1915,  amounting  to  .$700,- 
000,  paid  the  sum  of  $330,000  on  account  of  prefer- 
ence dividend  for  the  year  ended  June  30,  1916.  At 
the  same  time,  it  carried  forward  a  balance  of  $1,- 
433,875,  compared  with  $764,038  the  previous  year. 

The  Steel  Corporation's  financial  position  lias  been 
improved,  as  current  assets  stand  at  $13,834,842,  com- 
pared with  $11,147,259  the  previous  .year,  while  current 
liabilities  are  but  $2,449,790,  compared  with  $3,059,- 
826  in  1918.  Total  assets  of  the  Steel  Corporation  show 
little  change  at  $55,280,830. 

Production  by  the  Algoma  Steel  Corporation,  as  com- 
pared with  the  preceding  vear,  was  as  follows,  in  tons : 

1917-18.  1918-19. 

Coal  imported   995,064  880,591 

Ore  imported   761,082  700,510 

Limestone  produced  ....    321,485  296,812 

Coke   379,040  406,398 

Pig  iron   314,188  336,657 

Steel  ingots   499,712  414,932 

Steel  products   329,438  322,011 

President  "Wilfred  H.  Cunningham  in  reviewing  con- 
ditions says  that  the  change  from  the  war  to  peace 
conditions  naturally  resulted  in  a  stoppage  of  the 
manufacture  of  shell  steel  and  steel  for  munitions  pur- 
poses generally. 

"Towards  the  end  of  the  year,  tlie  mills  resumed 
the  rolling  of  normal  products  in  the  shape  of  steel 
rails,  rail  fastenings,  merchant-bars,  shapes,  etc.  Up 
to  the  time  of  making  this  report,  business  has  not 
l)een  plentiful,  and  for  the  last  few  months  the  mills 
have  been  operating  at  about  half  capacity." 

New  Structural  Mill. 

Mr.  Cunningham  believes  that  repairs  and  replace- 
ments orders  for  steel  must  soon  absorb  considerable 
(piantities.  The  long-cherished  idea  of  a  structural 
niill.  he  says,  should  now  be  dealt  with,  and  plans  are 
in  preparation  for  a  new  universal  mill  consisting  of  a 
40-inch  blooming  mill,  36-inch  rou2:her  and  three  stand 
28-iiu'h  combination  structural  and  rail  finishing  mills. 
These  works,  the  directors  believe,  would  have  suf- 
ficient business  and  they  are  vital  to  the  continued 
success  of  the  steel  company. 

A  scheme  for  financing  the  undertaking  Avill  be 
submitted  to  stockholders  at  an  early  date.  In  the 
meantime,  the  rail  mill  is  being  extended  to  care  for 
such  stnictural  steel  up  to  15-inch  beams  and  panels 
as  ma.v  be  required  by  the  market. 

Following  arc  some  of  the  salient  items  from  the 
consolidated  balanee  .sheet  of  th^  Corporation,  so  far 
as  they  relate  to  the  steel  operations. 

Algfoma  Steel  Corporation, 

Net  earnings  .i5.():{5.():!2      $6,001  .siH 

Pfd.  dividends  .  .   ..      L0.-)0.0()0  700.000 

Current  assets   13.834,842      11.147.259  ' 

Current  liab   2.449,790       3.059,826  | 

Balance  P.  &  L   1,433,875  764.038 


Dominion  Iron  and  Steel  Company. 

The  production  of  the  Dominion  Steel  Corporation 
in  August  was  as  follows :  Tons. 
Coal,  Cape  Breton  and  Springfield  combined  274,781 

Pig  Iron   12,704 

Ingots   18,637 

Rails   .  .  •  1,604 

Wire  Kods   3,391 

xNails   788 

Sulphate  of  Ammonia   172 

The  larger  quantity  of  ingots,  when  compared 
with  pig-iron  production,  is  occasioned  by  the  fact 
that  during  August  the  blast  furnaces  were  discon- 
tinued in  operation. 

The  rod  mill  is  Avorking  single  shift,  and  the  wire 
and  nail  mills  are  working  to  capacity. 

Two  of  the  blast  furnaces  have  been  re-lined,  and  the 
remaining  four  are  in  excellent  condition,  so  that  when- 
ever conditions  will  permit  of  the  resumption  of  blast 
furnace  operation,  very  good  performances  should  be 
possible. 

Work  is  being  given  to  all  the  employees  who  require 
it  on  the  construction  of  the  plate  mill,  and  it  is  under- 
stood that  some  4,000  men  are  employed  on  the  plant, 
this  being  not  far  from  the  normal  number  at  work 
when  production  is  in  full  .swing. 

The  cessation  of  the  blast  furnace  operation  lessens 
the  coke  requirements,  so  that  a  falling-off  in  the  out- 
put of  this  department,  including  by-products,  will 
now  take  place. 

The  obtaining  of  export  business  is  being  made  more 
difficult  by  the  aggressive  under-selling  of  United 
States  steel  interests,  and  b.y  the  uncertain  and  de- 
pressed state  of  exchanges  which  makes  quotations 
against  future  deliveries  hard  to  calculate. 

The  re-delivery  of  the  requisitioned  ships  of  the  Cor- 
poration, Avhich  have  now  all  been  returned  except 
the  Rosecastle  and  the  Daghild,  will  enable  the  Coal 
Company  to  resume  Montreal  shipments  to  an  extend 
limited  by  the  short  remaining  portion  of  the  season 
of  open  navigation.  A  quantity  of  between  400,000  and 
500.000  tons  of  coal  ma.y  be  landed  in  the  St.  Lawrence 
markets  before  the  close  of  the  season,  which  will  be 
the  largest  shipment  from  Nova  Scotia  since  1915. 


The  labour  difficulties  at  the  collieries  have  been 
much  exaggerated,  and  erroneous  ideas  are  in  circula- 
tion because  of  the  prominence  given  by  Montreal 
newspapers  to  irresponsible  statements  credited  to  the 
miners'  leaders.  The  aims  of  the  leaders,  Avhich  are 
largely  advertised  for  political  effect,  are  very  differ- 
ent to  the  achievements  actually  obtained,  which  are 
conditioned  by  the  economic  limitations  of  the  indus- 
dry  in  Nova  Scotia.  The  agitation  for  a  five  days 
week,  for  large  increases  of  wages,  for  shorter  work- 
ing hours,  and  the  supposed  attitude  of  the  labour 
leaders  in  Nova  Scotia  towards  the  course  of  the  Gov- 
ernment in  prosecuting  the  Winnipeg  strike  leaders, 
are  inatters  that  have  been  given  undue  prominence 
by  UiuMM-  Province  newspapers  who  tin  iioi  under- 
stand the  local  peculiarities  of  Nova  Scotia,  and  who 
apparently  do  not  know  how  to  discount  the  utterly 
nrenosterous  reports  and  opinions  that  are  credited 
to  Nova  Scotia  sources  of  information.  The  real 
obiect  of  some  of  the  hvper1)olic  utterances  either  jnade 
or  imagined  to  be  made  in  Nova  Scotia  bv  the  labour 
leaders  is  to  counterpoi.se  the  request  which  some  of 
the  smaller  coal  operators  must  shortly  make  for 
L  lower  wages  and  increased  production.  These  smaller 
^operators  have  no  reserves  to  draw  on,  and  are  so 
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much  in  debt  already  tliat  they  cannot  incur  further 
losses,  so  that  if  they  do  not  obtain  more  favorable 
operatiufr  costs  they  must,  close  down  before  lon^.  Some 
of  these  small  companies,  if  they  once  close  down, 
will  not  re  open  within  a  measurable  future. 


BALDWIN  S  CANADIAN  STEEL  CORPORATION. 

Announcement  is  made  that  the  T.ritish  P'orjriutrs 
I)lant  at  Toronto,  which  was  recently  boufjht  by  Bald- 
win's, Ltd.,  of  Swansea,  "Wales,  will  be  operated  as 
P.aldwin's  Canadian  Steel  Corporation,  Ltd.  The  new 
firm  will  be  capitalized  at  $10,000,000,  it  is  said,  and 
will  employ  2,300  men  within  a  year. 
^  E.  L.  Cousins,  chief  engineer  of  the  Toronto  Harbor 
Commission,  who  neprotiated  with  the  company  on  he- 
half  of  the  city  and  the  harbor  commission,  states  that 
A.  M.  Russell,  of  Ilu-ih  Russel  &  Sons,  Ltd..  Montreal, 
was  larsiely  instrumental  in  persuadinfr  Baldwin's  to 
establish  a  plant  in  Canada.  Mr.  Russel  went  to  Wales 
for  the  purpose  of  interestinnr  his  principals,  with  the 
result  that  J.  C.  Davies,  manap:in<7  director  of  Bald- 
win's, Ltd.,  came  to  Canada,  accompanied  by  D.  E. 
Roberts,  consultinof  engineer  of  the  company,  and  the 
deal  was  consummated  soon  afterAvards.  Mr.  Russel 
will  be  president  of  the  new  Canadian  corporation. 

Within  a  few^  months  the  new^  firm  will  beffin  V.\e 
manufacture  of  tin  plates,  black  sheet  and  galvanized 
sheet.  The  British  Forprinofs  plant,  located  in  the 
Toronto  Harbor  Commission's  eastern  harbor  terminal, 
is  127  acres  in  extent,  with  1,600  lineal  feet  of  24-i-t. 
dockapre.  The  new  companv  also  holds  an  option  on 
79  acres  of  additional  land. — The  Canadian  Enprineer. 


STEEL  PLANT  FOR  GODERICH. 

After  several  weeks  of  nesiotiations  a  site  has  been 
secured  and  other  preliminaries  settled  for  the  location 
of  the  Lake  Huron  Steel  Corporation  at  Goderich.  The 
site  is  at  the  south  end  of  the  town  and  partly  in  God- 
erich township,  and  comprises  250  acres  alonff  the 
shore  of  Lake  Huron.    Surveyors  are  already  at  work. 

Among  the  men  interested  are:  J.  J.  Mahon.  Newark, 
late  Chief  Inspector  Imperial  Munitions  Board,  former- 
ly of  the  Crucible  Steel  of  America;  J.  A.  Durfee, 
Pittsbur<r,  late  general  manager  of  the  British  Forc- 
ings Company,  Toronto;  J.  C.  Jones  Cleveland,  Presi- 
dent of  the  Cleveland  Steel  Co.:  Charles  R.  Talbot, 
Detroit,  vice-])resident  of  the  National  Bank  of  Com- 
merce, Detroit;  Harry  S.  Hall.  Detroit,  general  man- 
ager of  the  Lewis  Hall  Iron  Co.  and  president  of  the 
Hall  Motor  Truck  Co.;  C.  F.  Megow,  St.  Paul,  Presi- 
dent of  the  Charles  Megow  Tractor  Co..  reeentlv  of 
the  Ford  Motor  Co..  Detroit ;  Bert  II.  McCreath.  Tor- 
onto. 

The  company  promises  to  spend  more  than  two  mil- 
lion dollars  in  the  next  twelve  months  and  an  addi- 
tional six  millions  in  the  second  year  in  establishing 
its  plant,  which  will  include  six  electric  furnaces  ajid 
other  special  equipment  for  the  manufacture  of  high- 
class  steel  products. 


BRITISH  COLUMBIA  IRON  COMPANY. 

]\Iucli  iiitcrt'st  is  l)ciiig  shown  in  the  Kootcnay  in 
the  big  hematite  deposit  that  is  being  traced  on  Thomn- 
son  Creek,  according  to  visitors  from  Creston.  Work 
has  been  in  ]irogress  on  the  group  of  40  claims  ever 
since  spring,  G.  A.  M.  Young,  of  Creston.  bein<r  in 
charge  of  a  crew  of  12  to  lo  men.  Avho  are  en<ra'5cd 
in  trying  to  define  the  boundaries  of  the  deposit.  The 
grouyi  is  the  property  of  the  British  Cohnnbia  Iron 


Company,  Ltd..  tlie  directors  of  which  are  F.  L.  Ham- 
mond, Mr.  McLaws  of  Winnipeg.  P.  G.  Ebbutt  of 
Creston,  aiul  E.  C.  Wragge  of  Nelson. 

Mr.  Wragge  made  the  following  statement  regard- 
ing the  property: 

"The  property  of  the  British  Columbia  Iron  Com- 
l)any,  Ltd.,  consisting  of  about  40  claims,  is  situated 
about  three  miles  west  of  Kitchener,  extending  in  a 
belt  north  and  south  which  cro.sses  the  C.  P.  K.  line  at 
Thompson  Creek. 

"When  T  visited  the  sc<  rie  last  fall,  the  deposit  as 
then  exposed  was  of  comparatively  small  extent. 

"  f!onsiderable  work  was  done  last  fall,  and  this  sea- 
son Mr.  Young  has  been  working  ever  since  the  spring, 
tracing  the  deposit  by  means  of  surface  trenching. 
The  result  is  that  we  have  proved  quite  a  large  body 
of  hematite  ore.  The  ore  is  from  60  to  65  per  cent 
iron. 

"There  is  tiow  no  doubt  that  our  hematite  deposit 
is  a  southern  exten.sion  of  the  known  belt  of  hema- 
tite that  the  C.  P.  R.  Company  and  C.  P.  Hill  control 
on  Goat  River. 

"What  we  have  discovered  so  far  is  verj-  satisfac- 
tory. There  are  some  other  points  to  determine,  how- 
ever, before  we  can  assert  that  we  have  a  commercial 
proposition.  It  will  take  diamond  drilling  to  bring 
out  w^hat  we  want  to  know,  but  that  step  is  not  yet  be- 
ing discussed." 


FRENCH  DEMAND  FOR  CANADIAN  CUTLERY. 

'Sir.  Philippe  Ro.v,  Commissioner-General  for  Can- 
ada, in  Paris,  France,  writes  to  the  Department  of 
Trade  and  Commerce,  at  Ottawa,  that  a  firm  of  im- 
portei's  in  Paris  desires  to  be  brought  into  communi- 
cation with  Canadian  manufacturers  of  table  cutlery 
such  as  knives,  forks  and  spoons  (large  and  smalD.  in 
aluminum  and  in  ordinary  metal.  Prices  F.  0.  B.  Can- 
ada. Cheapness  is  one  of  the  particular  points,  but 
a  higher  class  article  can  also  be  quoted.  Catalogues, 
which  are  requested  in  duplicate,  are  to  be  sent  direct 
to  Philippe  Roy,  Commissioner-General  for  Canada, 
17-19  Boulevard  des  Capueines.  Paris.  France. 


RECENT  TRADE  INCORPORATIONS. 

The  Uritisii  Foundation  Ovens.  Limited,  capital  stock 
$15,000,000,  with  head  offices  at  Montreal,  have  been 
granted  letters  patent,  authorizing  them  to  carry  on 
the  trades  of  iroiunasters,  briquette  makers,  steel  mak- 
ers and  converters,  colliery  proprietors,  coke  manu- 
facturers, miners,  smelters,  engineers  and  tin  plate 
makers  in  all  their  respective  branches,  according  to 
the  list  of  incorporations  gazetted  in  this  week's  Can- 
ada Gazette.  The  directors  named  are  all  of  the  State 
of  New  York. 


Letters  of  incorporation  are  granted  ,  in  Canada  to 
citizens  of  South  Bend.  Indiana,  under  the  name  of 
Canadian  Oliver  Chilled  Plow  Works.  Limited,  to 
manufacture  plows,  etc.  Capital  stock  $20,000.  and 
chief  p\iive  of  business  at  Regina.  Sask. 


Handley  Page.  Limited,  is  incorporated  by  Harold 
William  Workman.  Admiral  ^Lirk  Kerr,  and  others 
with  a  capital  of  $2,500,000,  Avith  chief  place  of  busi- 
lu^ss  at  Morrisburg.  Ontario,  to  manufacture  and  deal 
in  aircraft. 
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Tlic  Kdhhins  &  Myers  Co.,  Springfield,  Mass.,  will 
locate  its  CaiiadicUi  plant  at  Braiitford,  Out.,  where  it 
reeently  pureliascd  a  site  of  10  acres  and  will  ereet 
a  ])laiit  to  eiujjloy  350  hands.  The  e()nii)aii\  nianufae- 
tures  small  electric  motors  and  fans,  etc. 

The  Fisher  I'xul.x-  Cn.,  Di'troit,  will  build  a  I'ive- 
stoi'cy  factory  at  Windsor,  Out.,  fm-  the  manufacture 
of  fldscd  ant Diiniliilc  hodics.  which  will  employ  '200 
men  when  completed.  The  company  has  a  plant  at 
Walkervillc.  Out,,  where  it  manufactures  ojien  auto- 
mobile bodies.  The  ne\v  plant  will  cost  +:!.")(), 000. 

Tile  .Muskoka  Found i-y,  Ltd..  I '>i-acel)rid<>e.  Out., 
has  been  incorporated  with  a  ca|>ital  stock  of  f^70,000 
by  Charles  E.  Louut,  Alexander  ('.  Salmon,  Albert 
Coonis  and  others. 

Tile  Savold  Tire  (.'orjiorat ion  of  Canada,  Ltd.,  To- 
ronto, lias  been  iiicori)orated  with  a  capital  stock  of 
.i;:iOOO,000  by  James  E.  Knox,  53  Collejj'e  Street;  Fred- 
erick .1.  Livinti-stoii,  241  Jarvis  Sti'eet ;  Edmund  Bar- 
ber, and  others  to  manufacture  automobile  tires,  ac- 
cessories, etc. 

Tlie  Canadian  Sander  IMfji'.  Co.,  Ltd,.  Brockville, 
Out.,  lias  been  incorporated  with  a  capital  stock  of 
*20,000  by  Arthur  C.  Jones,  Kay,  L.  Carter,  both  of 
vSyracuse,  X.  Y. ;  John  H.  Craig',  Solvay,  N.  Y,,  and 
others  to  manufacture  machinery,  eng-ines,  boilers, 
etc. 

Mustikon,  Ltd..  Toronto,  has  been  incorporated  with 
a  capital  stock  of  ^^."iO.OOO  by  William  A.  J.  Ca.se,  Room 
SOI,  Dominion  Bank  Building;  James  B.  Taylor,  Bel- 
haven  Road,  George  E.  Atwood  and  others,  all  of 
Toronto,  to  manufacture  automobiles,  accessories, 
etc. 

The  Connaught  IMotor  Sales  Co.,  Ltd.,  Hamilton, 
Out.,  has  been  incoriiorated  with  a  capital  stock  of 
$60,000  by  William  E.  Angold,  Harry  J.  Jarman.  John 
K.  ]\Lirshall  and  others  to  manufacture  and  repair 
automobiles,  motors,  engines,  etc. 

The  Eureka  Pattern  &  Mfg.  Co.,  Ltd.,  Toronto,  has 
been  incorporated  with  a  capital  stock  of  i|^40,000  by 
David  B.  Adamson.  Thomas  Bathgate,  115  ]\Lirchmont 
Road;  William  Owen  and  others  to  manufacture  pat- 
terns of  wood  and  metal,  castings,  machinery,  etc. 

The  Mead  Universal  Co.,  Ltd.,  Toronto,  has  been 
ineorparated  with  a  capital  stock  of  $350,000  by  Geor- 
ge A.  Youn<r.  i-Joom  30:!.  12  King  Street  East;  Joseph 
E.  Hallat.  Xorman  C.  Crquliart.  1387  Queen  Street 
West,  and  others,  to  manufacture  and  rei)air  auto- 
mobiles, engines,  motors,  etc. 


In  the  tirst  half  of  1919  Ontario  mines  jjroduced 
70,955  tons  of  iron  ore,  of  which  65,151  tons  went  to 
Ontario  lilast  furnaces,  and  5,804  tons  was  ship])ed 
out  of  the  Province.  Foreign  ore  smelted  in  the 
period  was  598,59]  tons.  Pig  iron  output  was  303,577 
tons,  steel  296.081  tons,  and  spiegel  23,955  tons. 


That  a  small  pci-centage  of  copper  in  basic  oji'mi- 
liearth  steel  tends  to  prevent  corrosion  was  shown  by 
D.  M.  Buck  in  a  paper  entitled  "The  Influence  of 
Very  Low  Percentages  of  Copper  in  Retarding  (he 
Corrosion  of  Steel."  presented  at  the  Atlantic  Cily 
meeting  of  the  American  Soeietv  for  Testing  Materials. 
Copper  to  the  extent  of  0.12  per  cent  is  said  to  be 
sufficient  to  neutralize  the  inflnence  of  0.055  per  ecu: 
snl|)hur.  Even  if  the  sul|)hiir  is  much  higher  than  nor- 
mal, copper  to  the  amf>iMit  of  0.15  pi-r  cent  is  sufficient 
to  protect  the  steel  from  corrosion. 


GROWTH  OF  CANADIAN  MERCANTILE  MARINE. 

Vickers  Launch  Another  VesseL 

On  August  Kith,  the  S.S.  ••Canadian  Miller"  Avas 
released  from  her  building  berth  and  launched  into 
the  fitting-out  basin  at  (!anadian  Vickers  yard.  The 
launch  was  successfully  performed  by  Mrs.  J.  W. 
Norcross.  There  ■was  no  reception  but  the  ceremony 
was  witnessed  by  a  few  guests,  representatives  of  the 
])rcss  and  the  company's  directors  and  officials. 
The  dimensions  of  the  "Canadian  Miller"  are: — 
Length,  between  perpendiculars..  ..  400  feet 

l>readth,  moulded   52  feet 

Depth,  moulded   31  feet 

Draft,  moulded   25  feet 

She  A\  iil  have  a  deadweight  cargo  carrying  capacity 
of  a])i)roximatel.v  8,500  tons  and  speed  of  over  11  knots. 

After  the  launch  she  Avas  towed  to  the  fitting-out 
basin  Avhere  her  engines  and  boilers  will  be  installed, 
her  smoke  stack,  masts,  and  derricks  placed  in  position, 
and  her  internal  fittings  completed.    The  present  ar- 
rangements will  ensure  the  vessel  being  ready  for  sea 
about  September  15.   Everything  entering  into  the  con- 
struction of  this  ship,  with  the  exception  of  the  steel 
plate,  anchors  and  chains,  have  been  fabricated  in 
Canada.    The  berth  at  the  filling-o\it  "wall  to  which 
this  vessel'  was  toAved  was  occupied  but  two  days 
previously  by  her  sister  ship,  the  S.S.  "Canadian 
Seigneur,"  which  successfully  ran  her  trials  during  the 
week,  and  was  at  once  sent  un  harbor  to  load  cargo 
for  her  maiden  voyage.    The  "Canadian  Miller"  will 
be  the  fifth  vessel  from  Canadian  Vickers  yards,  bring- 
ing the  total  dead  weight  cargo  tonnage,  delivered  by 
this  company  to  the  Canadian  Government,  up  to  ap- 
proximately 40,000  tons,  and  three  more  vessels  are  at 
nresent  under  construction.    Of  the  ships  already  de- 
livei'ed  to  the  Canadian  mercantile  marine  a  recent  one 
is  the  "Canadian  Ranger."  which  arrived  in  IMontreal 
on  July  31st,  after  her  first  vovage  to  England  and 
proceeded  to  sea  on  her  second  voyage  exactly  one 
week  later.    The  other  vessels  are  the  "Canadian 
Voyageur"  and  the  "Canadian  Pioneer."  both  of  these 
having  been  in  commission  since  the  early  part  of  the 
year  carrying  Canada's  exports  to  other  countries. 
Records  such  as  these,  to  sav  nothing  of  the  construc- 
tion coming  from  other  shinvards  in  the  Dominion, 
fully  .iustifv  the  vigorous  uolicv  of  the  present  Minis- 
ter of  Marine,  the  Hon.  C.  C.  BallantA^ne.    In  watch- 
ing this  splendid  ship  move  from  her  berth  into  the 
water  one  recalls  the  statement  made  by  manv  British 
ministers  in  replying  to  "What  has  made  Britain  so 
great,"  and  on  every  occasion  the  main  reason  given  is 
that  it  is  Britain's  tremendous  mercantile  marine  Avhich 
of  itself  brings  a  vast  volume  of  trade  to  the  coun- 
try.    Canada  has  practically  unlimited  natural  re- 
sources and  is  spending  vast  sums  of  money  to  de- 
velop them,  but  all  her  efforts  in  this  direction  are 
limited  by  the  fact  that  to-day  she  only  owns  a  verv 
small  percentage  of  the  shipping  using  her  ports.  Bri- 
tain has  become  great  largelv  by  her  possession  of 
shipping  and  Canada's  true  line  of  national  develop- 
ment is  in  the  same  direction. 

Thanks  to  the  realization  of  thes^^  points  liy  the 
Hon.  C.  C.  Ballantyne.  ^Minister  of  ^larine  and  Fisher- 
ies. Canada  is  now  embai'kiim-  on  an  extensive  natioiuil 
shipbuilding  programme  with  whicdi  she  is  determined 
to  get  the  control  of  her  own  overseas  trade.  This  is 
her  true  national  jxilicy  and  slu'  is  cpiite  able  to  carry 
it  out  successfully  because  to-day  she  can  build  ships 
efpial  in  cpiality  with  those  of  any  country  in  (.he 
worhl. 
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INDUSTRIAL  CO  OPERATION  AND  PROFIT- 
SHARING. 

Dominion  Sheet  Metal  Corporation  Sells  Stock  to 
Employees. 

One  firm  which  appears  to  he  succeediii in  l)ring- 
ing  about  a  spirit  of  friendly  co-operation  amongst 
its  employees  is  the  Dominion  Sheet  Metal  (Jorpora- 
tion,  Ilamiltoii.  This  coneerii  is  but  of  reeeiit  origin, 
having  commeneed  operations  in  1915,  but  the  manage- 
ment was  quick  to  see  the  necessity  of  action  on  its 
|)art  to  establish  and  maintain  harmonious  relations 
with  the  workers.  A  start  was  made  in  1916,  by  grant- 
ing a  5  per  cent  bonus  to  all  who  were  in  the  employ 
of  the  eomi)any  on  the  20th  of  December.  Other  pro- 
gressive measures  soon  followed.  In  1937  the  five  per 
cent  bonus  was  continued,  and,  in  achlition,  a  yearly 
bonus  was  given  to  the  staff.  A  "Benefit  Club"  was 
also  formed.  In  1918  a  ten  per  cent  bonus  was  grant- 
ed to  all;  yearly  bonus  to  the  staff;  Benefit  Club  work 
enlarged;  Garden  Club  formed;  tonnage  bonus  to  shop 
force.  1919 — Staff  bonus,  tonnage  l)onus,  yearly  per 
cent  will  be  paid;  Benefit  Club  continuing  and  en- 
larging operations;  stock  offered  to  employees  on  very 
generous  terms;  vacations  for  all  with  time  paid  by 
the  company. 

The  purposes  of  the  "Benefit  Club"  are  "social 
and  beneficial."  Its  operations  are  not  hemmed  in  by 
any  hard  and  fast  set  of  rules,  ai;d  there  are  very 
many  ways  of  looking  after  a  man's  welfare  besides 
granting  him  a  certain  limited  amount  when  he  is  sick. 
The  Club  is  ready  to  lend  a  helping  hand  when  needed, 
and  on  occasions  such  as  weddings  and  births  it  has 
done  its  part  in  adding  to  the  happiness  of  the  event. 
At  times,  too,  it  has  made  |)ossible  a  decent  burial, 
where  otherwise  the  circumstances  would  have  been 
difficult. 

Operation  of  Benefit  Club. 

"All  the  employees  put  in  fifty  cents  a  month  each 
ill  the  Benefit  Club,"  states  Mr.  Enlow,  president  of 
the  company.  "In  fact  it  is  no  use  having  a  benefit 
elub  if  the  men  do  not  put  some  of  their  own  money 
in.  The  company's  share  in  the  work  comes  from  put- 
ting in  the  bonuses  of  the  men  who  quit  before  the 
year,  is  up.  We  simply  take  the  yearly  pay  roll.  We 
know  what  the  total  on  that  should  be  for  bonuses, 
and  we  know  what  we  have  paid  out.  The  difference 
goes  to  the  Benefit  Club.  In  1917,  we  i)ut  in  $780  and 
in  1918,  .$1,800.  In  this  way  the  company  does  not 
gain  in  any  way  by  an  (•iiii)l()y('(>  leaving." 

Tonnage  Bonus. 

The  nominal  capacity  of  the  galvanizing  jilant  is 
thirty  tons  per  machine  j)er  day,  but  by  close  work 
this  can  i)e  increased  by  a  fair  margin.  To  encourage 
this  increased  production,  early  in  1918  a  bonus  was 
planned  for  the  men  engaged  in  the  galvanizing  opera- 
tions. This  worked  satisfactorily,  but  was  not  broad 
enough.  The  galvanizing  is  the  main  part  of  the  work 
in  the  shop,  but  all  the  men  cannot  be  engaged  in  that 
particular  operation,  though  all  can  hinder  or  help  the 
output,  and  so  the  boiuis  was  made  applicable  to  the 
whole  shop.  As  soon  as  the  80-ton  output  for  the  day 
has  been  reached,  one  cent  an  hour  is  paid  for  each 
additional  1(ui. 

Depending  on  efficiency  and  service,  there  is  a  lioiuis 
paid  to  the  staff.  The  companv  is  now  starting  to 
I)ay  this  bonus  quarterly  and  find  the  nuMi  like  it  bet- 
ter than  yearly. 

This  year  all  the  employees  are  getting  a  week's 
holidays  with  full  pay.  The  holiday  idea  was  first 
started  some  years  ago  when  the  company  bought  a 


piece  of  land  in  the  best  hunting  ground  in  Northern 
Ontario,  and  .set  up  a  cabin  in  the  woods.  The  suppr- 
intendent  was  a.sked  to  keep  an  eye  out  during  the 
season  for  the  men  in  the  plant  who  were  doing  jrood 
work,  and  in  the  fall  a  list  was  made  out,  and  a  dozen 
of  the  men  were  told  to  quit  work  and  get  ready.  Th^ 
company  staked  them  to  the  grub  pile,  a  chef,  dog?' 
guide,  guns  and  ammunition. 

Company  Offers  Stock  to  Employers. 

Another  method  by  which  the  company  is  seeking 
to  get  the  good  will  and  co-operation  of  the  employees 
is  by  offering  them  stock  on  ver?-  favorable  term.s. 
The  employee  is  guaranteed  eight  per  cent  and  dur- 
ing the  period  while  he  is  paying  for  the  preferred 
stock  he  is  credited  with  an  amount  corresponding  to 
the  annual  rate  of  dividend  paid  on  the  same  number 
of  common  shares  of  the  corporation's  stock.  Below 
is  a  copy  of  the  application  for  the  preferred  stock  of 
the  company.  The  blanks  have  been  filled  in  as  though 
the  amount  was  five  shares: 

"To  Employees  of  Dominion  Sheet  Metal  Corpora- 
tion, Limited. 

Kindly  note  conditions  of  this  issue  and  signify 
your  consent  to  same  by  signing  this  agreement  in 
duplicate,  retaining  one  copy. 

Vour  allotment  is  5  shares. 

The  certificates  will  be  dated  June  1st,  1919.  and 
carry  regular  2  per  cent  quarterly  dividends  from  that 
date. 

You  agree  to  pay  $10.00  each  month  jbeginning 
June,  1919.  which  payment  is  to  be  applied  against  to- 
tal of  $500.00  in  purchase  thereof. 

In  addition  dividends  of  2  per  cent  will  be  credited 
as  declared  and  naid  by  Dominion  Sheet  Metal  Cor- 
poration, Ltd.  No  interest  will  be  charged  on  unpaid 
balances  under  this  agreement. 

At  the  close  of  our  fiscal  years,  November  30th. 
1919  and  1920,  you  will  receive  credit  to  correspond 
to  the  annual  rate  of  dividend  paid  on  the  same  num- 
ber of  common  shar^^s  of  the  Corporation's  stock,  and 
(luarterly  during  1921  at  the  quarterly  rate  paid  on 
Corporation's  Common  Stock  until  final  payment  is 
made. 

When  final  pa\-ment  is  made  the  stock  will  be  de- 
livered to  von  bv  Dominion  Sheet  ^letal  Corporation. 
Ltd.,  and  thenceforth  will  carry  reeular  quarterly  div- 
idends as  paid  on  Corporation's  Preferred  Stock. 

Prior  to  final  pavment,  or  on  termination  of  your 
employment  befor"^  final  payment,  you  shall  be  entitled 
to  transfer  your  interest  to  any  other  employee  who 
will  agree  to  pay  balance  on  oritrinal  terms,  and  who 
shall  receive  the  srtme  dividends  and  credits,  or  to 
sell  stock  to  anyone  not  an  employee  provided  said 
purchaser  pavs  balance  dne  to  Dominion  Sheet  iletal 
Corporation  in  one  payment  forthwith,  and  who  shall 
thereafter  receive  retrular  dividends  as  declared  and 
paid  on  preferred  stock. 

It  is  agreed  that  Dominion  Sheet  Metal  Corpora- 
tion. Ltd.,  shall  retain  stock  i"  thrir  keeping  until  final 
jiayinent. — "  From  Contract  Record." 


The  I'^nion  Cap  Sc7'ew  Co.,  Ltd..  with  capital  sto-k 
of  $100,000  and  head  office  at  Walkerville.  Ontario, 
is  incorporated  for  the  manufacture  of  screws,  screw- 
machines  and  associated  products.  Parties  incorporat- 
ing are  Charles  A.  Whitman  and  others  of  Detroit,  and 
James  0.  Bass  of  Windsor,  Ont. 
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The  Use  of  Benzol  and  Benzol  Mixtures  as  Motor  Fuel 

[Wy  1.  ('.  .Mackle.) 


The  recovery  of  rnulc  hrii/ol  or  light  oil  frdiii 
gas  was  greatly  exteiidecl  and  ilevelopetl  (lunjjy;-  the 
war,  primarily  for  the  sake  of  the  toluol  so  obtained. 
The  crude  light  oil  consists  of  approximately  72% 
i)eii/.ol,  207c  toluol,  and  8%  solvent  naphtlia  which 
latter  is  largely  Xylol.  The  demand  for  toluol  for 
explosive  manufacture  was  always  greater  than  the 
the  supply,  but  the  other  two  constituents  of  light  oil 
were  produced  in  excess  of  the  requirements  for  strictly 
war  purposes  and  other  uses  had  to  be  developed. 

For  several  years  benzol  and  solvent  naphtha,  pro- 
duced in  the  D.  I.  &  S.  Co.  plant,  have  been  used  as 
motor  fuel  by  a  steadily  increasing  number  of  auto- 
mobile drivers  in  this  tlistrict.  Of  course,  benzol  pro- 
ducts were  used  for  this  ])urpose  long  before  the  war 
in  France,  England  and  other  European  countries, 
but  little  was  known  here  of  the  practice,  and,  for  the 
general  public,  the  fuel  was  new.  The  first  users  were 
steel  company  officials  who  obtained  very  gratifying 
i-fsults.  Others  soon  followed  and  the  demand  has 
steadily  increased.  As  was  to  be  expected  with  any 
new  thing  some  individuals  were  dissatisfied  and  had 
all  sorts  of  complaints  against  the  benzol.  F'or^  a 
time  there  seemed  to  be  a  tendency  among  the  garage 
repair  men  to  attribute  all  kinds  of  car  trouble  to  the 
use  of  benzol.  If  a  driver  had  run  his  engine — short 
of  lubi-icating  oil  oi-  without  water  in  the  radiator 
ami  had  badly  overheated  his  engine  and  had  at  the 
same  time  been  using  benzol  fuel  this  was  a  demonstra- 
tion that  benzol  given  "too  hot  a  flame,  warps  the 
valves  and  bnrns  the  engine  nj).""  The  benzol  was  a 
mysterious  unknown  factor  and  was  a  convenient 
goat  for  all  kinds  of  trouble.  In  spite  of  such  diffi- 
culties, the  superior  qualities  of  benzol  motor  fuel 
have  steadily  enlarged  the  number  of  more  than  satis- 
fied consumers. 

Of  all  the  criticisms  made  regarding  the  use  of 
benzol  in  automobiles,  only  two  need  be  considered. 

Fir.st. — It  is  said  that  benzol  di.ssolves  the  protective 
coating  from  the  cork  float  in  the  carburetor,  causing 
it  to  lose  its  buoyancy  and  allow  flooding.  This  is 
said  to  have  been  more  frequent  with  Ford  cars  than 
with  other  makes.  The  usual  coating  material  on  the 
cork  float  is  shellac,  which  is  very  slowly  and  very 
slightly  soluble  in  benzol.  Many  drivers  have  used 
benzol  for  two  or  three  years,  without  the  slightest 
trouble  of  this  kind.  It  is  possible  that  various  pro- 
tective coatings  may  be  used  on  different  cars.  In 
ajiy  case  the  deterioration  of  the  float's  buoyancy 
seems  very  slow  and  a  simple  remedy  is  to  dry  out  the 
float  and  recoat  with  shellac.  A  hollow  metal  float 
may  be  used  if  desired,  while  a  coating  of  celluloid 
varnish  is  also  recommended.  The  number  of  cases 
of  trouble  from  this  source  is  not  large.  Pei-sonally 
the  writer  is  using  benzol  products  during  the  third 
season  on  the  same  cork  float  without  a  suggestion 
of  trouble. 

Second. — The  statement  was  commonly  made  ami  at 
first  everywhere  accepted  that  in  using  benzol  it  was 
necessary  to  make  the  mixture  leaner.  i\Iore  air  had 
to  be  taken  in  at  the  carburetor  than  for -gasoline. 
After  some  reflection  it  was  decided  to  test  this 
point.  From  ji  theoretical  standpoint  it  wa.s  difficult 
to  confirm  this  statement. 


The  benzol  molecule  is  less  complex  than  the  average 
molecule  of  a  gasoline  mixture  and  requires  less  air 
for  the  same  volume  of  vapor.  For  equal  weights 
of  benzol  and  gasoline  also  the  gasoline  requires  the 
greater  quantity  of  air  owing  to  its  higher  percent- 
age of  hydrogen.  Only  in  the  case  of  equal  volumes 
of  the  two  liquids,  would  benzol  by  reason  of  its 
greater  specific  gravity,  require'-  slightly  more  air 
for  complete  combustion. 

Just  what  the  action  of  a  carburetor  and  engine 
would  be  could  only  be  determined  by  trial.  The 
method  employed  to  ascertain  the  degree  of  combus- 
tion was  to  sample  and  analyze  the  exhaust  gas  from 
the  engine  while  using  the  different  fuels.  It  would 
take  too  much  time  to  give  details  of  each  test.  All 
have  pointed  to  the  same  conclusion  and  only  a  few 
typical  exhaust  analyses  will  be  given.  These  tests 
were  made  on  a  model  90  Overland  car  Avith 
Tillotson  carburetor.  Samples  have  been  taken  with 
the  engine  runing  light  and  also  Avhile  driving  on  the 
level  and  climbing  hills.  The  nature  of  the  exhaust 
gas  is  not  affected  by  these  varying  conditions  but 
is  determined  by  the  speed  with  which  the  engine  is 
turning  over.  For  low  speed  a  proper  setting,  the 
mixture  tends  to  be  leaner  with  considerable  surplus 
air,  and  as  the  engine  is  speeded  up  the  free  oxygen 
in  the  exhaust  drops  to  one  or  two  per  cent,  with  the 
appearance  of  a  small  amount  of  carbon  monoxide. 

Table  1  shows  the  effect  of  various  settings  of  the 
carburetor  needle  valve  and  also  the  etfect  of  the  sur- 
rounding temperature  both  for  gasoline  and  benzol 
]n-oducts,  all  tests  being  made  at  the  same  engine 
speed,  equivalent  to  about  17  miles  per  hour. 

TABLE  1. 

Cold  Needle  Di.sco  Fuel. 
Air    Valve       72%  benzol, 


Place  and  Inlet.  Opened.      217^  toluol, 


Temperature. 

Open. 

Degs 

7%  naphtha. 

Gasoline. 

°F. 

CO., 

O 

CO 

CO,, 

O 

CO 

Garage,  65-70 

% 

290 

14.9 

1.7 

0.6 

12.8 

0.8 

1.4 

Garage,  6.5-70 

360 

12.8 

1.2 

4.4 

9.9 

1.0 

6.3 

Garage,  65-70 

450 

8.4 

1.1 

11.8 

6.5 

1.2 

11.6 

Garage,  65-70 

540 

7.5 

2 . 2 

13.3 

6.4 

1.0 

11.7 

Outdoors,  25 

240 

10.7 

6.8 

nil 

11.8 

3.4 

nil 

Outdoors,  25 

360 

13.2 

2.5 

2.5 

10.4 

2.3 

3.5 

Outdoors,  25 

450 

9.2 

2.0 

9.5 

7.7 

2.0 

8.5 

Outdoors,  25 

.540 

7.7 

2.0 

11.8 

6.5 

2.3 

10.3 

Vou  will  observe  that  the  benzol  gives  an  exhaust 
higher  in  COo,  higher  in  free  oxygen  and  lower  in 
CO,  for  all  ordinary  carburetor  settings.  In  the  case 
of  the  needle  valve  being  open  540  degrees,  a  very 
much  too  rich  setting,  the  carbon  monoxide  is  higher 
in  the  benzol  exhaust. 

This  is  for  the  same  reason  that  a  pi'oper  setting 
gives  a  higher  CO.  with  benzol,  namely  that  the  com- 
position of  benzol  shows  a  higher  ratio  of  carbon  to 
hydrogen  than  does  gasoline.  Consequently  when  the 
combustion  is  almo.st  complete  the  CO,  content  of  the 
exhaust  will  be  higher  for  benzol  and  conversely  when 
the  air  is  instiff icient  and  the  fuel  is  burnt  largely  to 
carbon  monoxide,  the  benzol  will  give  a  larger  percent- 
age of  this  gas  than  will  gasoline. 

Note  the  different  setting  required  dependina'  on 
the  surrounding  temperature  of  the  air. 

Tal)le  IT  shows  the  effeet  of  vai-jons  adjnslmeuts 
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of  tile  cold  fiir  inlet  to  cfirhin'ctoi-,  Icnvin^f  tlio  iirodir 
V}ilvc  niiii Itcrcd.  Tlioso  tests  were  iiuide  in  a  heated 
•rarafrc  and  at  an  engine  speed  apjtrpxituately  equal  to 
17  miles  per  lu)ur. 

TAl:l>K  II. 

Additional  Tests  of  Exhaust  Gas  from   Motor  Car  Engine 
Made  in  Heated  Garage,  Jan.  28,  1919. 
(All  tests,  except  the  last,  at  engine  speed  giving  10  ampeif^ 
charge  to  battery.    Disco  F'uel  used.) 

Carburetor  Adjustment        Needle  —  Exhaust  f}as  — 


Cold  Air  King.              Valve  Open.  CO^  O  CO 

•%   Open                                     360°  10.6  2.2  6.9 

(^losed                                         360°  7.2  3.8  10.6 

Full  Open                                  360°  12.5  2.8  3.6 

%  Open                                     290°  14.1  3.1  0.9 

%  Open                                      360°  4.3  l.-).3  0.4? 


Closed    tlnottle,    minimum    speed  on 
this  test. 

AlthoufJ-h  the  foregoinfj'  tests  and  others  not  report- 
ed liad  indicated  that  no  alteration  of  carburetor  was 
necessary  when  changing  from  gasoline  to  benzol 
mixtures,  it  was  decided  to  make  a  test,  as  to  whether 
benzol,  under  extreme  conditions  might  require  more 
lilx'ral  air  supply  than  gasoline. 

I^'oi-  this  jnirpose  the  garage  was  heated  to  110  deg. 
or  liiglier  by  means  of  a  gas  furnace,  and  the  cold  air 
inlet  to  carburetoi'  was  entirely  closed.  Th(!  air  drawn 
ill  was  thus  taken  at  110  degrees  and  still  further 
heated  in  contact  with  the  exhaust  manifold.  With 
the.se  conditions  the  needle  valve  was  set  to  give  a 
normal  exhaust  with  gasoline.  Without  altering  the 
setting,  the  gasoline  was  replaced  with  C.  P.  Henzo], 
the  most  volatile  member  of  the  benzol  series,  and 
which  might  be  expected,  at  the  high  temperature 
employed,  to  give  a  mixture  showing  a  deficiency  of 
air.    Table  111  shows  the  results. 

TABLK  III. 

In  garage  at  110°F.     Cold  Air  Inlet  to  carl)uret()r  closed, 
Kngine  speed  as  for  17  miles  per  hour. 


Analysis  of  K.\haust. 
Fuel — C.  P.  Benzol.  Fuel — Gasoline. 


CO,^ 

O 

CO 

CO 

2 

11.3 

o 

CO 

2.4 

2.2 

14.2 

2.7 

1  .0 

10.6 

1  .7 

4.2 

Even  under  such  extreme  conditions  the  combustion 
is  more  nearly  complete  with  the  benzol. 

Table  IV  shows  the  effect  on  the  mixture  of  a  varia- 
tion in  the  engine  speed. 

TABLE  IV. 

Analysis  of  Exhaust  Gas. 

Fuel,  F'uel. 
60'/^  Benzol.  Fuel,         75%  Gasoline. 

Kngine  Conditions:     409r  Xylol.        Gasoline.    2.5%  Disco  Fuel. 

CO,^     O     CO    CO.,    O     CO    CO.,    O  CO 

Engine  si)eed  ap- 
prox.  as  for  20 
miles    per  hour 

driving  13.5    2.8    1.0  1  1.1     2.7  2.2   

Slow  speed.  Clos- 
ed  throttle    8.8    9.6     ...     6.3  11.5  nil   

Carburetor  re-ad- 
justed, but  prac- 
ticall.v  the  same 
as  before.  En- 
gine speed  ap- 
prox.  as  for  20m. 


per  hr.  driviriK  'i.fi    2.8    2.8  11.0    2.8    2  7 

SIfiw  .speed.  Clos- 

«'fl  throttle   

Table  V  shows  exhaust  gas  taken  from  a  car  under 
actual  driving  conditions,  on  the  level  and  climbing 
a  hill.  The  speed  varied  between  13  and  17  miles  per 
hour.  The  exhaust  shows  no  change  in  composition 
from  that  with  the  engine  running  liirht  at  the  same 
speed. 

TABLE  V. 
Exhaust  Gas  Samples. 


Fuel  used:                         On  the  level.  Climbing  hill. 

CO  O  CO  CO         O  CO 

2  2 

Gasoline                                    10.4  2.1  3.8  11.4      1.4  2.8 

Gasoline                                    9.6  2.2  4.2       Sample  lost. 

Disco  Fuel                               13.6  2.3  2.0  13.2      4.0  Lost 

Disco  Fuel                             13.6  3.3  nil       Sample  lost. 

75-25  Mixture                        11.1  4.9  .5  12.5  2.8 

75-25  Mixture                        11.6  2.7  1.6       Sample  lost. 


The  exhaust  gas  composition,  under  a  great  variety 
of  conditions,  surely  indicates  that  a  carburetor  setting 
that  is  satisfactory  for  gasoline,  needs  an  adjustment 
when  changing  to  benzol  fuel.  This  conclusion  is 
entirely  confirmed  by  the  experience  of  many  drivers 
who  regularly  use  the  same  setting  for  both  fuels 
with  entire  satisfaction  and  freedom  from  carbon 
trouble  over  a  full  .season  of  long  mileage. 

There  is  one  point  on  which  no  direct  evidence  has 
yet  been  obtained,  and  for  which  it  is  rather  difficult 
to  devise  a  satisfactory  trial  or  experiment.  It  is  this: 
Given  a  carburetor  setting  too  rich  for  gasoline,  and 
under  which  the  engine  is  steadily  accumulating  a 
carbon  deposit,  would  the  rate  of  carbonizing  be  in- 
creased by  changing  to  a  benzol  fuel  ?  It  .seems  quite 
possible  that  such  is  the  ease,  owing  to  the  highei 
percentage  of  carbon  in  benzol.  If  this  proves  to  be 
true  it  would  help  to  explain  the  origin  of  the  opinion 
that  benzol  requires  more  air  in  the  carburetor  ad- 
justment. The  tendency  with  the  le.ss  careful  or  less 
intelligent  driver  is  to  carry  a  mixture  that  is  too  rich 
and  which  ultimately  causes  carbon  trouble  with  gaso- 
line. Possible  such  a  driver  would  have  his  trouble 
earlier  by  changing  to  benzol.  This  is  a  mere  assump- 
tion however  and  remains  to  be  tested. 

Benzol  .shows  a  marked  superiority  over  gasoline 
both  as  regards  the  power  developed  by  the  engine 
and  the  mileage  obtained  per  gallon.  Xo  definite 
figures  have  been  obtained  locally  as  to  the  relative 
power  of  the  two  fuels  but  the  difference  is  so  pro- 
nounced that  it  needs  no  demonstration  to  one  who 
has  driven  the  same  car  on  the  two  fuels.  Hills  are 
easily  negotiated  on  high  gear  with  benzol  that  would 
be  difficult  or  impossible  with  gasoline. 

As  to  the  relative  mileage  obtained  a  good  com- 
parative test  was  made  recently  at  the  local  half-mile 
trotting  park. 

The  car  used  was  a  model  90  Overland  with  four 
passengers.  Total  weight  ■il'irt  lbs.  The  fuel  was  fed 
into  the  carburetor  from  a  graduated  glass  cylinder 
so  that  the  amount  consumed  for  each  lap  could  be 
read  off  in  cubic  centimeters.  The  consumption  wa> 
very  uniform  lap  after  lap  showing  the  conditions 
to  be  remaining  constant.  Twenty  laps  were  driven 
with  gasoline  and  then  twenty  with  Disco  Fuel,  no 
alteration  being  made  in  the  carburetor.  The  results 
calculated  to  miles  per  gallon  were  as  follows: 
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Miles  Per  Gallon. 

Gasoline   22.98 

Disco  Fuel    30.09 

31%  greater  mileage  for  the  benzol. 

These  fitrnres  arc  lioriie  out  l)y  the  experience  of  all 
il  rivers. 

There  is  one  interesting  point  with  regard  to  the 
behavior  of  benzol  fuel.  The  spark  lever  can  be  left 
ill  the  most  advanced  position,  at  all  times,  even  when 
tlie  engine  is  laboring  at  slow  speed,  without  any  sign 
of  a  knock  developing.  With  gasoline  on  the  other 
hand  the  si)ark  must  regularly  be  retarded  with  re- 
duced engine  speed,  especially  if  under  much  load,  to 
avoid  a  pronounced  knock  due  to  premature  explo- 
sion. It  would  seem  that  the  combustion  of  the  benzol 
vapor  is  not  so  sudden  as  that  of  the  gasoline.  The 
difference  with  regard  to  spark  control  is  very  pro- 
nounced and  cDimot  fail  to  attract  the  notice  of  a  driver 
using  benzol  for  the  first  time.  It  makes  driving 
easier  in  eliminating  any  )'pcessity  of  spark  adjust- 
ment. 

The  one  advantage  of  benzol  products,  in  their 
normal  proportions  as  recovered  from  the  gas,  is  the 
comparatively  high  freezing  point. 

Disco  Fuel  (72%  benzol,  21%  toluol  and  7%o 
naphtha)  freezes  at  10  degrees  F.  Of  course  it  is  pos- 
sible to  blend  the  three  in  other  proportions  to  make 
a  perfectly  satisfactory  motor  fuel  and  of  as  low  a 
freezing  point  as  desired,  but  this  Avould  necessitate 
selling  one  mixture  in  the  summer  and  another  in 
the  winter,  which  would  be  undesirable.  The  best 
solution  seems  to  be  to  blend  benzol  products  with 
enough  gasoline  to  give  a  safe  all  the  year  round  fuel. 
A  50-50  mixture  has  a  freezing  point  of  about  -30  F. 
which  would  be  satisfactory.  Such  a  mixture  is  much 
superior  to  gasoline  in  power  and  mileage  obtained.  Of 
course,  those  who  are  able  to  obtain  a  larger  propor- 
tion of  toluol  or  Xylol  to  depress  the  freezing  point 
would  not  willingly  accept  any  gasoline  in  their  fuel 
if  possible  to  avoid  it. 

Table  VI  gives  some  of  the  more  important  freez- 
ing points. 

TABLK  VI. 

Freezing  Point. 


°F. 

C.  p.  Benzol 

41 

C.  P.  Toluol 

—134 

C.  P.  Xylol  . 

,  —  67 

Mixtures 

Benzol    +  Xylol 

95  -1- 

5 

36 

90  -^ 

10 

33 

85  + 

15 

29 

80  -f 

20 

23 

75  + 

?.j 

17 

70  -f 

30 

12 

65  + 

35 

7 

60  + 

40 

1 

55  + 

4.T 

~4 

50  -f 

50 

—10 

Benzol    -f-  Toluol 

65  -f 

35 

—1 

Benzol  +  Gasoline. 

60  -f 

40 

13 

50  -f 

50 

4 

40  + 

60 

—4 

35          '  + 

65 

—10 

30  + 

70 

—17 

25  -f- 

75  below  — 25 

'\'"r  Benzol. 

22% 

Toluol 

1%  Narphtha'  10. 


Mixtures. 
Disco.  Gasoline 
50  +        50  —29 

2.=5  -t-        73  Probably  below — 50. 


STEEL  WAGES  AND  PRODUCTION. 

Their  Opposite  Paths. 

N.  Y. — During  the  past  few  years,  or  since  the 
beginning  of  the  war,  steel  wages  have  advanced  an 
average  of  about  170%.  In  the  same  period  efficien- 
cy of  the  steel  worker  has  decreased  an  average  of 
probably  20%,  as  indicated  by  the  figures  of  number 
of  workers  employed  and  annual  production  given 
in  the  reports  of  the  large  steel  companies. 

Actual  labor  costs,  consequently,  have  advanced 
something  like  225%©  on  average  ton  produced. 

In  the  decade  preceding  the  war  steel  reports  showed 
a  gradual  increase  in  the  tonnage  production  per  man. 
chiefly  due  to  the  installation  of  labor-saving  machine- 
ry. Since  1915,  however,  tonnage  output  per  man 
has  fallen  off  steadily.  In  1918  average  production 
of  finished  steel  per  man  employed  by  United  States 
Steel  Corporation  was  only  52  tons,  against  56  tons 
in  1917,  61  in  1916  and  62  in  1915. 

Wage  per  ton  of  output  advanced  from  $15.03  in 
1915  to  $32.68  in  1918.  As  average  yearly  pay  of 
Steel  Corporation's  employees  in  December  last  was 
$1,950.,  compared  to  a  general  average  of  $1,685  for 
the  Avhole  year  1918,  it  is  almost  certain  that  the  ton 
wage  to-day  is  considerably  higher  than  the  $32.68 
average  for  last  year. 

Similar  conditions  are  shown  in  the  ease  of  Republic 
Iron  and  Steel  Avhich  had  an  annual  output  per  man 
employed  of  93  tons  in  1915,  reduced  to  70  tons  in 
1918.  Republic's  average  wage  per  ton  increased 
from  $8.30  in  1915  to  $23.20  in  1918. 

Apparent  discrepancy  between  the  tonnage  labor 
costs  of  United  States  Steel  and  Republic  is  explained 
by  the  large  number  of  more  highly  finished  products 
made  by  the  Steel  Corporation  and  the  large  number 
of  men  it  employs  on  its  railroads  and  other  lines  not 
directly  connected  with  steel  manufacture. 

Following  gives  the  Avages  paid,  number  of  em- 
ployees, tons  of  finished  steel  shipped,  average  wage 
per  man  and  Avage  per  ton  each  year  by  United  States 
Steel  since  organization: — 

No.  of    Fin.  steel  Av.  Avage  Wage 
Year  Wages  paid,  employees   shipped   per  man  per  ton 


1918 

$452,663,524 

268,710 

13,849,483 

t$l,685  $32.68 

1917 

347,370,400 

268,058 

14,942,911 

1,296 

23.24 

1916 

263,385,502 

252,668 

15,460,792 

1,042 

17.08 

1915 

176,800.864 

191,126 

11,762,639 

925 

15.03 

1914 

162.379.907 

1 70,353 

9,014,512 

905 

18.01 

1913 

207.206,176 

228,906 

12,374,838 

905 

16.74 

1912 

189,351.602 

221.025 

12,506,619 

857 

15.14 

mil 

161,419,031 

196,888 

9,476,248 

820 

17.03 

1910 

174,955,130 

218.435 

10,733.995 

801 

16.20 

1909 

151,663,394 

1 95.500 

9,859,660 

776 

15.37 

1 908 

120.510.829 

165.211 

6.206.932 

729 

19.41 

1907 

1 60.825,822 

210.180 

10.564.537 

765 

15.22 

1906 

147,765.540 

202.457 

10.578.433 

730 

13.96 

1905 

128.052.955 

180,158 

i).226.386 

711 

13.89 

1904 

99.778.276 

147.343 

6.792,780 

677 

14.68 

1903 

120.763.896 

167.700 

7,458.879 

720 

16.19 

1902 

120.528.343 

168.127 

8,197.232 

717 

14.70 

19m 

•90.000.000 

7,426.480 

•12.11 
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Followiii':  is  l{ci»i^^li'5  Steel's  reeord  over  the  past 
four  years : — 

Wages  No.  of  Fin.  tons  Av.  wage  Wage 
Year  paid  employees  produced  per  man  per  ton 
lOKS  $2:1747.260  14,"f)68  1.024,000  $1,610  $23.20 
1917  17,574,480  14,150  1,10!),H29  1,211  15.82 
1916  12,778,836  13,056  1.216,716  979  10.49 
1915         8,558,574    11,105    1,033,400        771  8.30 

Figures  for  these  two  companies  may  be  accepted 
as  representative  of  the  situation  Avith  regard  to  the 
trade  as  a  whole.  They  bear  out  the  claim  of  steel 
manufacturers  that  labor  efficiency  has  been  gradual- 
ly lessening  in  recent  years,  a  situation  which  labor 
shows  jio  disposition  to  correct,  although  it  is  beyond 
question  that  increased  production  is  the  foremost 
need  of  the  world  to-day. — Boston  News  Bureau. 

*  Approximated, 
t  The  average  in  December,  1918,  was  $1,950.  The 
average  salary  or  wage  per  employee  per  day  in  1918, 
exclusive  of  general  and  administrative  force,  was 
$5.33,  compared  with  $4.10  in  1917.  Including  gen- 
oral  administration  and  selling  force,  $5.38  a  day, 
compared  with  $4.16  in  1917. 


CANADIAN'  ENGINEERING  STANDARDS  ASSO- 
CIATION. 


The  Secretary  of  the  Canadian  Engineering  Stan- 
dards Association  announces  that  a  stock  of  a  number 
of  the  most  important  publications  of  the  British  En- 
gineering Standards  Association  has  now  been  received, 
and  can  be  obtained  on  application.  The  following 
list  does  not  include  all  publications  of  the  British 
Engineering  Standards  Association,  but  covers  those 
of  recent  issue  which  have  been  published  under  the 
new  regulations.  Copies  are  for  sale  at  the  prices 
stated. 

B.  E.  S.  A.  PUBLICATIONS. 

Rv^poi't  No.  C  Ij  .37ii0.  —  Interim  Memorandum  on  French  Metric 
Screw  Threads  for  Aircraft  Purposes  15c  net 

This  memorandum  describe.s  the  .sy.stem  of  screw  threads 
for  aircraft  purposes  used  by  the  French  Military  author- 
ities and  is  accompanied  by  tables  showing  limits  of  size, 
tolerances,  etc..  for  two  grades  of  fit.  The  form  of  thread 
is  that  of  the  Systeme  International,  in  which  the  crest 
is  sylindrical  while  the  root  of  the  thread  is  curved  in 
section.  The  fiver  tolerances  are  provided  for  cases  where 
great  accuracy  is  required.  The  second  grade  tolerances 
are  suitable  for  ordinary  bolts  and  nuts. 
Report    No.    10-1904.    Revised    July,    1918. — British  Standard 

Tables  of  Pipe  Flanges  25c  net 

This  report  gives  the  British  Standard  dimensions  for 
pipe  flanges  for  steam  and  water  piping  for  low  pressures 
and  high  pressures,  dimensions  of  welded-on  flanges  for 
pipe  lines  for  working  steam  pressures  of  125,  225,  and 
325  lbs.  per  square  inch,  dimensions  for  short  flanged 
bends  and  tees  of  castmetal  for  pressures  up  to  325  lbs. 
per  square  inch,  and  dimensions  for  long  bends  of  wrought 
iron  and  steel. 

Report  No.  15-1912.  Revised  August  1912.-  British  Standard 
Specification  for  Structural  Steel  for  Bridges,  etc.,  and 
General  Building  Construction  25c  net 

This  ro|)ort  covers  i)rocess  of  manufacture,  quality  of 
finished  steel,  tensile  tests,  bending  tests,  tests  on  rivets, 
chemical  analysis,  inspection  and  other  conditions. 
Report  No.  21-1909.  Revised  .November  1909. — Report  on 
British  Standard  Pipe  Threads  for  Iron  or  Steel  Pipes 
and  Tubes    25c  net 

This  report  gives  definitions  and  tables  of  dimensions 
for  Uritish  Standard  TMpe  Threads.  In  this  system  the 
Whitworth  form,  or  thread  is  employed,  but  fine  pitches 
are  used,  and  both  parallel  and  conical  screw  ends  are 
provided  for. 

Report  No.  .•)7-1919.  Revised  .January.  191 9.— British  Standard 
Specification  for  Electricity  Meters  25c  net 

This  specification  is  intended  to  apply  to  the  purchase 


of  new  meters,  governing  their  sale  by  the  manufactur- 
to  the  purchaser.    Requirements  for  meters  up  to  the 
largest  sizes  in  use  as  well  as  for  three-wire  and  three- 
phase   meters  are   included.      The  electrolytic     type  of 
meter  is  not  dealt     with.    The  specification  gives  sUn- 
dard    definitions     and     provisions     regarding  external 
characteristics,    insulation,    labels,    standard    method  of 
marking,  registering,  mechanism    minimum  running  CTir- 
rent,  permissible  limit  of  error  and  rate  of  registratio- 
tests,  precautions  necessary  in  erection  and  other  par-, 
culars. 

Report  No.  41-1968.  —  British  Standard  Specification  for  Cast 
Iron  Spigot  and  Socket  Flue  or  Smoke  Pipes  ..  ..  2Se  net 

This  specification  gives  a  schedule  of  dimensions  and 
weights,  with  full  siza  sections,  for  light  cast  iron  spigot 
and  socket  pipes  suitable  for  flue  or  smoke  pipes. 
Report  No.  44-1909. —  British  Standard  Specification  for  Cast 
Iron  Pipes  for  Hydraulic  Power  25c  net 

I'rovision  is  made  for  two  classes  of  this  pipe  together 
with  bends,  tees  and  special  castings. 

Class  A: — Working  pressures  from  700  to  900  lbs.  per 
square  inch. 

Class    B: — Working   pressures   from   900   to   1.200  U'^ 
per  square  inch. 

The  specification  covers  quality  of  material  permissis.  • 
variation  of  weight,  marking,  testing,  inspection  ;ir  i 
tables  of  dimon.sions  and  weights. 
Report  No.  45-1917.  Revised  September  1917. —  Report  on 
British  Standard  Dimensions  for  Sparking  Plugs  for  In- 
ternal Combustion  Engines  2Sc  net 

This  rei)Ort  covers  e.vternal  dimensions  only,  the  form 
of  thread  used  being  a  metric  thread  having  a  60  degree 
angle.  Tolerances  on  full  diameter,  effective  diameter 
and  core  diameter  for  the  thread  on  the  plug  and  in  the 
tapped  hole  are  given,  together  with  external  dimen- 
sions of  the  complete  i)lug,  and  standard  nomenclat'ire 
of  sparking  plug  parts. 
Report  No.  46-1909. — British  Standard  Specification  for  Keys 

and  Key  ways  25c  net 

The  specification  covers  material   tests,  definitions  and 
tables  dimensions  for  three  classes  of  key:    (a)  Parallel 
Sunk  Key,  (b)  Taper  Key,  (c)  Tarer  Sunk  Key. 
Report  No.  63-191.3. — British  Standard  Specification  for  Sizes 

of  Broken  Stone  and  Chippings  25c  net 

This  specification  was  formulated  as  a  result  of  con- 
ferences between  'he  quarry  owners  and  road  authorities 
and  gives  standard  nomenclature,  definitions  and  method* 
of  measurement  for  broken  stone  and  chippings. 
Report  No.  65- 1914.— British  Standard  Specification  for  Salt- 
Glazed  Ware  Pipes  25c  net 

This  report  contains  tables  of  dimensions  and  particu- 
lars regarding  sockets,  grooving,  glazing,  permissible 
variation  in  thickness  and  diameter,  methods  of  testing 
for  strength  and  absorption. 
Report  No.  71-1917. — Report  on  British  Standard  Dimensions 
of  Wheel   Rims  and  Tyre  Bands  for  Solid  Rubber  Tyres 

for  Automobiles  25c  net 

This  report  give>!  standard  sizes  of  wlieel  rims  and  cor- 
responding internal  dimensions  of  solid  rubber  tires,  for 
sizes  of  wheel  varying  from  670  mm.  to  SSI  mm.  Metric 
dimensions  are  used  throughout. 
Report  No.  72-1917.  Revised  September  1917. — British  Stan- 
dard  Rules  for   Electrical   Machinery.  (Excluding  motors 

for  traction  purposes)  25c  net 

This  important  report  is  intended  to  define  the  condi- 
tions which  characterize  British  standard  electrical  ma- 
chiner.v.  including  transformers  but  excluding  traction 
motors  and  to  provide  the  purchaser  and  manufacturer 
with  a  general  specification  indicating  the  information 
which  should  be  forwarded  with  an  enquiry  or  an  order 
for  an  electrical  machine.  Methods  of  defining  the  rating 
or  rated  output  are  formulated,  and  in  this  connection 
are  in  substantial  agreement  with  the  corresponding  rules 
of  the  American  Institute  of  Electrical  Engineers. 
Enquiries  based  on  these  rules  will  enable  the  purchaser 
to  compare  tenders  received  from  various  manufacturers. 
Report  No.  74-1917.  Revised  September  1917. — British  Stan- 
dard Specification  for  Charging  Plug  and  Socket  for 
Vehicles  Propelled  by  Electric  Secondary  Batteries  25c  net 
This  report  contains  the  provisions  necessary  to  secure 
Interchangeability  between  any  charging  plug  and  any 
socket  of  the  concentric  type.  Dimensions  of  the  con- 
tact portion  of  the  plug  and  socket,  and  dimensions  of 
the  guage  needed  to  olieck  these  are  given. 
Report  No.  75- 1916— British  Standard  Specification  for  Wrought 

Steel  for  Automobiles  25e  net 

This    important    report   contains   definitions   of  term* 
used,    methods   of    testing,    and    specifications    for  ten 
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grailes  of  carbon,  nickel,  and  nickel-chrome  steel,  eacli 
specification  giving  chemical  comi)osition,  tensile  and 
brinell  tests. 

Report  No.  7B-191ij.  —  British  Standard  Nomenclature  of  Tars, 
Patches,  Bitumens  and  Asphalts  When  Used  for  Road 
Purposes  and  British  Standard  Specification  for  Tar  and 

Pitch  for  Road  Purposes  25c  net 

This  valuable  report  defines  tars,  |)itclies.  bitumens, 
and  asphalts  for  road  purposes,  distingruishing  between 
the  tar  products  and  bitumens  and  asphalts.  In  this  re- 
spect the  practice  of  the  B.  E.  S.  A.  is  not  in  accordance 
with  that  usual  in  the  United  States,  where  the  term 
liituminous  is  applied  in  a  wider  sense  than  in  Great 
Britain.  The  specification  gives'  definitons,  properties 
,ind  methods  of  testing  for  two  qualities  of  tar.  and  for 
pitch  suitable  for  pitch-grouting. 

Report  No.  82-1919. — British  Standard  Specification  for  Start- 
ers for  Electric  Motors.  (Face-Plate  Type)  ..  ..  25c  net 
This  report  covers  definitions,  pressures,  methods  of 
enclosure,  standard  sizes  and  ratings,  general  construc- 
tion, marking  and  tests. 

Report  Xo.  84-191S. — Report  on  British  Standard  Fine  (B.  S. 

F.)  Screw  Threads  and  Their  Tolerance  25c  net 

Tliis  report  gives  revised  tables  of  dimensions  for 
l-!ritish  standard  fine  screw  threads  and  covers  theoretical 
dimensions  and  standard  sizes  and  tolerances  of  bolts 
and  nuts  for  two  grades  of  fit.  The  report  also  con- 
tains an  appendix  dealing  with  methods  of  determining 
and  compensating  for  errors  in  pitch,  form  of  thread  and 
diameter.  Much  information  is  given  regarding  methods 
of  guaging  screw  threads. 

Rei)ort  No.  88-1919. — British  Standard  Specification  for  Elec- 
tric Cut-Outs  for  Low  Pressure,  Type  0  25c  net 

This  specification  covers  dimensions  anA  standard 
sizes  of  cut-outs  for  low  pressure  and  ordinary  duty.  A 
separate  specification  is  contemplated  for  heavy  duty 
cut-outs. 


Retiupsts  for  copies  of  any  of  the  above  should  be  addressed 
to:  — 

THE  SECRETARY, 
Canadian   Engineering  Standards  Association, 
Room  112,  West  Block,  Ottawa, 
and  should  be  accompanied  by  money  order  payable  to  the: 
Canadian  Engineering  Standards  Association. 
Ottawa. 


THE  ENCOURAGEMENT  OF  SCIENTIFIC 
RESEARCH 

The  late.st  epidemic  of  influenza  has  caused  men  to 
search  for  strange  specifics  and  remedies  of  other 
times  unthous-ht  of.  There  have  appeared  in  the 
press  man}-  proposals  as  to  how  the  spread  of  the  dis- 
ease should  be  hindered,  and,  finally,  a  suggestion 
that  a  power  to  whose  nature  the  public  at  other  times 
shows  a  somewhat  marked  indifference,  research, 
should  be  called  in  to  determine  the  nature  of  the 
malady  and  a  sure  cure.  None  of  the  papers  that  we 
have  chanced  to  see  gave  its  readers  any  idea  as  to 
the  nature  of  the  research  which  it  demanded,  or  as 
to  what  body  or  individuals  were  to  undertake  it, 
or  who  would  pny  for  it.  For  them,  apparently,  re- 
search was  a  kind  of  quinine,  a  substance  of  compli- 
cated and  uninteresting  structure  for  which,  in  the 
ordinary  way,  the  Englishman  had  no  need,  l)ut  of 
which  there  must  be  a  store  lying  about  somewhere, 
to  be  drawn  on  in  cases  of  emergency. 

There  is.  however,  a  great  danger  in  tliis  way  of 
looking  at  things.  If  scientific  research — that  is.  a 
critical  study  of  natural  processes  undertaken  to  ob- 
tain deeper  insight  into  tlie  princijiles  whicli  irovern 
them — is  to  be  regariifil  nuTcly  as  a  method  of  ob- 
taining results  wliich  m<iy  alleviate  the  disease  of  tlic 
moment,  or  may  cheapen  or  facilitate  some  manufac- 
turing process — if  the  immediate  achicvcmont  ot'  some 
such  end  is  to  be  made  the  criterion  by  wliich  re 
searches  are  to  be  valued  and  encourageil.  tlim  by  far 
the  greater  and  more  valuable  class  of  researches  will 
be  left  to  look  aftt>r  itself,  which  if  is  ill  able  to  do. 


There  should  be  some  realization  of  the  double  impor- 
tance of  researches  undertaken  by  scientists,  of  ability 
in  order  to  extend  the  bounds  of  knowledge,  and  not 
to  gfiin  information  of  demonstrated  and  obvious 
l)ractical  value.  The  desirability  of  knowledge  for 
its  own  sake  is  a  cardinal  principle  with  most  educated 
men  (but  not,  alas!  with  such  people  as  Cabinet  Min- 
isters and  popular  journalists;  men  who  hold  Edison 
for  a  model  of  what  a  scientist  should  be),  and  on 
this  ground  alone,  investigations  in  pure  science  are 
worthy  of  support,  but  they  have  a  more  direct  and 
material  claim.  It  is  the  knowledge  won  in  the  labor- 
atory and  study  by  the  student  of  naturaV  philosophy 
(to  use  the  dignified  old  term  for  pure  science)  that 
the  inventor  and  technical  scientist  applies  in  his 
work;  all  electrical  machines  and  devices  are  based 
on  principles  won  in  pursuit  of  no  practical  end^  and 
it  is  to  the  discovery  of  fresh  principles  that  advances 
in  applied  science  are  ultimately  to  be  traced.  These 
things  are  best  made  clear  in  an  example,  and  the 
evolution  of  wireless  telegraphy  furnishes  an  excel- 
lent illustration  of  the  way  in  which  inquiry,  philoso- 
phic rather  than  practical  in  its  spirit,  leads  to  re- 
sults of  the  greatest  material  use  to  humanity. 

The  first  link  of  the  chain  of  thought  which  had  to 
wireless  telegraphy  may  be  said  to  have  been  a  purely 
philosophical  difficulty  felt  by  Faraday.  When  two 
electrically-charged  bodies  are  suspended  in  a  va- 
cuum— that  is,  Avith  no  material  substance  between 
them — they  attract  (or  repel)  one  another.  How  i> 
the  force  conveyed  from  one  body  to  the  other?  Many 
older  physicists,  or,  as  Faraday  would  have  preferred 
to  have  called  them,  natural  philosophers,  found  no 
difficulty  in  the  conception  of  action  at  a  distanc  " : 
they  were  as  content  to  take  it  as  as  a  fact  as  th3 
gunner  is  to  accept  the  propulsion  of  his  shell  by  the 
cordite  without  inquiring  as  to  the  exact  mechanism 
of  explosion.  In  the  matter  of  gravity,  hoAvever, 
Newton  had  already  found  a  difficulty  in  admitting 
that  it  should  act  across  empty  space  without  any- 
thing to  carry  the  force;  in  his  own  words,  "that  a 
body  may  act  upon  another  at  a  distance  through  a 
vacuum  and  without  the  mediation  of  anything  else, 
by  and  through  Avhich  this  action  and  force  may  be 
conveyed  from  one  to  another,  is  to  me  so  great  an 
absurdity^,  that  I  believe  no  man  who  has  in  philoso- 
phical matters  a  competent  faculty  of  thinking,  can 
ever  fall  into  it.  Gravity  must  be  caused  by  an  agent 
acting  constantly,  according  to  certain  laws,  but 
whether  this  agent  be  material  or  immaterial,  I  have 
left  to  the  consideration  of  my  readers."  This  pass- 
age was  familiar  to  Faraday,  and  the  idea  of  action 
at  a  distance  between  electrified  bodies  vexed  him  in 
a  similar  way.  To  enable  him  to  reason  about  the  laws 
of  this  action,  and  plan  fresh  experimental  investiga 
lions  to  elucidate  these  laws,  he  had  to  invent  a 
mechanism  which  should  give  him  a  clear  mental  pic 
tnre  of  what  was  happening.  He  imagined  that  sur- 
rounding the  bodies  was  an  immaterial  medium,  the 
ctlicr.  which  was  set  in  a  state  of  strain  by  the  electri- 
fied state  of  the  bodies;  between  them  in  this  ether 
stretched  'tubes  of  force, "which  were  in  a  state  of  ten- 
sion and.  tending  to  shorten,  tried  to  bring  the 
bodii's  together.  .Ml  I'lect i-ieal  jihenoniena  involving 
an  action  across  a  spai'c  ordinarily  called  empty  he 
'■"i"pl'''<'d  in  his  mind  in  terms  of  this  ether  ami  the 
-<tresscs  sei  up  in  it.  Thus,  consider  the  case  of  an 
electrical  condenser  thai  is.  two  jiai-allel  plates  of 
metal  not  coniu'cted  by  any  conductoi-.  When  this 
is  charged  a  certain  amount  of  electricity  runs  into 
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Olio  plate  and  out  of  the  other,  but  the  current  cannot 
flow  from  one  plate  to  the  other,  so  that,  on  the  older 
theories,  the  circuit  was  incomplete.  Faraday  imagined 
that  the  ether  between  the  plates  was  put  into  a  state 
of  strain,  the  setting  up  of  this  strain  being  a  dis- 
placement current'  in  the  ether.  When  the  condenser 
is  discharged,  the  ether  relurns  to  its  unstrained 
state.  The  straining  of  the  ether  can  be  considered 
analogous  to  the  extending  and  holding  fast  of  a 
spring;  when  the  spring  is  released  it  shortens,  and 
gives  up  its  energy,  just  as  when  the  condenser  is 
discharged  it  gives  up  its  electrical  energy.  Hut  it 
is  well  known  that  when  a  spring  is  released  it  swings 
liackward  and  forward  in  prolonged  vibration  before 
it  i-eturns  to  its  position  of  rest  .  How  does  the  con- 
denser behave  in  this  respect?  Experiment  has  shown 
that  the  analogy  holds;  in  general  the  electricity 
swings  from  one  plate  to  the  other,  at  any  instant 
one  plate  being  positively  charged,  and  the  other 
negatively,  the  state  of  each  plate  alternating.  An 
electrical  oscillation  is  set  up;  the  whole  discharge 
occupies  only  a  fraction  of  a  second,  so  that  the 
detection  of  the  oscillation  is  a  matter  of  refined 
experiment,  but  it  has  been  established  beyond  all 
doubt. 

Faraday's  theory  was  taken  up  by  another  man  who 
devoted  his  life  to  pure  science,  James  Clerk  Max- 
well, who  gave  to  it  a  definite  mathematical  form. 
He  followed  to  their  logical  conclusions  equations 
expressing  Faraday's  assumptions,  and  showed  that 
if  indeed  the  ether  carried  stresses  of  the  kind  imagin- 
ed by  Faraday,  then  it  must  be  able  to  convey  waves 
of  electric  and  magnetic  force,  just  as  an  ordinary 
solid  conveys  sound-waves.  A  general  idea  (Avhich 
must  not  be  pressed  too  far)  of  the  process  can  be 
obtained  by  considering  the  ether  as  an  elastic  sub- 
stance, like  a  block  of  India  rubber,  filling  all  space 
Tf  charging  two  near  bodies  does  indeed  set  up  a 
strain  in  this  ether,  then  the  sudden  release  of  this 
strain  must  set  the  ether  between  the  bodies  vibrating 
like  a  released  spring,  and  this  vibration  will  spread 
out  in  all  directions  from  the  neighborhood  of  the 
bodies  through  the  elastic  medium  just  as  a  ripple 
spreads  from  the  disturbance  caused  by  dropping  a 
stone  into  a  pond.  Clerk  Maxwell  was  able  to  calcul- 
ate Avhat  would  the  velocity  of  such  an  electro-magne- 
tic wave  in  space,  and  found  a  value  approximately 
the  known  velocity  of  light.  Light  had  long  been 
supposed  to  be  a  vibration  of  the  ether,  this  medium 
being  assumed  in  order  to  provide  a  seat  for  the 
energy  of  light  vibrations  on  their  way  hither  from 
the  sun.  Hence,  Maxwell  supposed  that  light  was  of 
the  nature  of  an  electric  disturbance  (or  rather  an 
electro-magnetic  disturbance,  since  Faraday  had 
shown  that  a  change  of  electric  force  was  always  ac- 
companied by  a  change  of  a  magnetic  force,  and  vice 
versa),  a  supposition  known  as  tlie  electro-magnetic 
theory  of  light.  An  actual  propagation  of  an  electric 
disturbance  from  a  discharge  of  electrified  bodies 
had,  however,  so  far  never  been  demonstrated. 

The  next  link  in  the  chain  w^as  provided  by  Hein- 
rich  Hertz.  A  disciple  of  Maxwell,  he  set  himself  to 
produce  an  experimental  confirmation  of  his  theory. 
The  discharge  of  strongly  electrified  bodies,  such  as 
on  Maxwell's  theory  .should  lead  to  electric  Avaves,  is. 
under  ordinarj'  circumstances,  accompanied  by  a 
spark.  Hertz  set  up,  in  the  special  form  known  as  a 
Hertzian  oscillator,  apparatus  for  the  production  of 
!i  spark,  and  succeeded  in  producing,  consequent  on 


a  spark  in  thi.s  circuit,  a  .spark  in  a  second  circuit,  or 
resonator,  not  connected  to  the  oscillator,  and  in 
showing  that  this  was  due  to  an  electro-magnetic  di.s- 
turbance  passing  out  from  his  spark.  He  demon>- 
trated  the  wave  nature  of  this  disturbance  and,  far- 
ther, w-as  able  to  bend  the  path  of  his  waves  with  a 
huge  prism  of  pitch,  just  as  light  wave  are  bent  by 
a  prism  of  glass,  and  to  demonstrate  that  in  many 
other  ways  they  behaved,  though  invisible,  as  light 
waves.  In  .short,  Hertz  produced  a  source  and  a  de- 
tector of  electro-magnetic  waves,  and  he  succeeded  in 
showing  their  passage  across  a  large  room.  Wireless 
telegraphy  within  this  limited  space  had  been 
achieved. 

It  was  reserved  for  Marconi,  by  devising  new  form- 
of  radiator  and  detector,  to  make  it  possible  to  em- 
ploy electric  waves  for  signalling  across  distances 
large  enough  to  give  to  wireless  telegraphy  the 
practical  importance  which  it  has  to-day.  His  work 
showed  the  utmost  ability  and  ingenuity,  and  it  is 
with  no  desire  to  detract  that  it  is  emphasized  that 
his  task  was  merely  to  improve  what  had  already 
been  achieved  in  the  laboratory  by  the  labors  of  men 
who  were  striving  to  satisfy  an  intellectual  thirst,  to 
obtain  information  as  to  the  nature  of  the  forces  dis- 
played in  electricity  and  light,  and  to  confirm  theo- 
ries born  of  long  trains  of  thought  followed  with  no 
object  of  the  kind  usually  called  practical. 

It  is  often  put  forward  as  an  excuse  for  starving 
science  and  its  devotees  that,  since  such  men  as  Fara- 
day will  be  impelled  to  carry  out  their  labors,  how- 
ever unfavorable  conditions  may  be.  it  is  a  waste  of 
money  to  reward  them.  Quite  apart  from  the  mean- 
ness of  this  attitude,  and  the  somewhat  humiliating 
thoughts  aroused  by  the  fact  that  the  only  material 
reward  an  English  scientist  is  likely  to  receive  for 
any  great  achievement  is  a  small  prize  from  the 
French  Academy  or  a  large  prize  from  the  Swedish 
Nobel  Fund,  it  cannot  be  too  often  insisted  that 
science  is  not  advanced  by  the  unaided  efforts  of  a 
Faraday  appearing  once  a  century.  Such  men  crys- 
tallize the  scientific  thought  of  their  time,  and  put  the 
lab  ors  of  many  into  an  ordered  scheme ;  thev  look  for 
support  of  their  theories  not  only  to  their  own  work, 
but  also  to  the  experiments  of  many  other  compar- 
atively undistinguished  men  who  fasten  upon  particu- 
lar points  for  proof  or  disproof.  It  should  be  re- 
cognized that,  apart  from  the  fact  that  to  a  great  na- 
tion a  certain  encouragement  of  intellectual  activity 
should  be  a  source  of  pride,  pure  science  is  at  the 
basis  of  all  industrial  research,  and  furnishes  its 
motive  power.  It  is  as  short-sighted  a  policy  to  en- 
courage applied  science  and  to  neglect  pure  science 
as  to  devote  every  care  to  providing  a  ship  with 
powerful  engines  and  to  forget  to  furnish  her  with 
fuel. 

(The  New  Statesman.) 
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EDITORIAL 


STEEL  MANUFACTURE  IN  BRITISH  COLUMBIA. 

Tliu  pu>.sibility  ol'  a  steel  industry  in  British  Columbia 
is  one  tiiat  has  occupied  the  attention  of  publicists  in 
that  province  for  a  considerable  time.  The  Govern- 
ment itself  lias  encouraged  enquiry  into  the  possibility, 
having,  among  other  things,  engaged  Dr.  A.  Stans- 
field.  Professor  of  Metallurgy  at  McGill  University,  to 
report  on  the  technical  aspect  of  the  matter.  Dr.  Stans- 
field's  Report  has  been  published  in  'Iron  and  Steel  of 
Canada',  and,  while  it  demonstrated  the  feasibility  of 
a  limited  extent  of  steel  manufacture  on  the  mainland 
of  British  Columbia,  the  problem  as  viewed  by  Dr. 
Stansfield  did  not  offer  that  hope  of  profitable  sol- 
ution wliic'h  is  necessary  to  attract  investors. 

The  desirability  of  having  a  steel  plant  within  the 
provincial  boundaries  is  obvious,  but  it  is  not  convinc- 
ingly apparent  that  this  desirability  extends  to  an 
absolute  necessity  in  British  Columbia's  present  stage 
industrial  development. 

'  British  Columbia  undoubtedly  requires  a  great  var- 
iety of  manufactured  steel  products.  She  requires 
mining  machinery  in  great  variety,  mining  and  high- 
grade  steels,  and  also  the  iron  and  steel  products  re- 
quired for  steel  shipbuilding  and  the  manufacture  of 
ships'  engines.  Then  of  course  there  will  always  be 
some  demand  for  steel  rails  and  general  structural 
steel,  but  taken  as  a  Avhole  it  is  questionable  whether 
the  market  for  a  sizable  steel  industry  is  present, 
unless  an  export  business  can  be  worked  up. 

Are  the  prospects  for  a  steel  export  business  from 
British  Coluiid)ia  encouraging?  The  Orient  is  the  nat- 
ural export  market  for  British  Columbia,  and  Asiatic 
Russia.  Japan,  however,  has  an  established  steel  in- 
dustry, with  moderate  resources  of  raw  materials. 
China  has  one  steel  plant  at  least,  with  unlimited  re- 
sources of  coal  and  iron,  and  labor.  China  can  only 
remain  as  an  export  field  until  that  great  country  com- 
mences to  supply  herself,  and  then  the  tables  will  be 
very  completely  turned. 

The  combination  needed  for  a  successful  steel  in- 
dustry includes,  fir.st  and  foremost,  cheap  fuel,  then 
proximity  of  iron  ore  and  good  conditions  for  the  as- 
semblage of  raw  materials  and  the  transportation  of 
manufactured  products — or,  in  other  words,  a  mari- 
time location. 

Provided  iron  ore  is  availal)le,  the  coast  coalfield  of 
Vancouver  Island  would  seem  to  pi-ovide  two  of  the 
essentials  for  an  ordinary  steel  industry  using  coke 
in  blast  furnaces,  as  the  Island  coals  are  good  coking 


coals,  suitable  for  metallurgical  uses.  It  may  be 
accepted  that  it  is  better  to  take  iron-ore  to  the  coal- 
field than  to  bring  coal  and  coke  to  the  iron-ore  de- 
posit. It  does  not  seem  clear,  however,  that  iron-ore 
in  sufficient  quantity  and  of  required  quality  is  proved, 
although  most  encouraging,  not  to  say  giowmg  reports 
regarding  the  iron-ore  resources  of  British  Columbia 
are  received. 

A  blast-furnace  steel  industry,  it  is  well  to  remember, 
is,  except  under  very  specialised  conditions,  the  natural 
outgrowth  of  a  coal-mining  industry.  This  is  the  fun- 
damental characteristic  of  the  Sydney  steel  industry. 
The  fuel  question  is  probably  the  most  important 
Siingle  factor  in  deciding  the  possibility  of  successfully 
making  and  profitably  marketing  steel  goods.  Where 
coal  is  dear  and  transportation  difficulties  have  to  be 
reckoned  with,  electric  power  assumes  much  import- 
ance. If  it  is  reasonably  cheap  it  offers  the  possibility 
of  manufacturing  steel  near  the  source  of  the  iron-ore 
used,  and  it  appears  likely  that  this  combination  of 
electric  power  in  proximity  to  iron-ore  deposits  may 
be  found  in  British  Columbia. 

By  the  use  of  the  high-grade  but  refractory  mag- 
netites found  in  British  Columbia,  or  by  using  im- 
ported pig-iron  in  electric  furnaces  operated  by  cheap 
water  power,  a  steel  industry  of  sufficiently  large  ex- 
tent to  meet  the  present  requirements  of  British  Colum- 
bia would  seem  to  offer  reasonable  hopes  of  financial 
success,  and  there  is  this  advantage  in  small  units  such 
as  the  electric  furnace,  that  additions  to  capacity  can 
be  made  as  requirements  justify,  and  the  huge  capital 
expenditure  required  for  the  blast  units,  with  the 
accompanying  heavy  interest  and  amortization  charges, 
is  not  called  for. 

Private  interest  will  no  doubt  see  that  such  initial 
steel-making  units  are  installed  when  the  opportunity 
offers  itself,  as  has  already  been  the  ease  in  the  cities 
on  the  United  States  Pacific  Coast,  where  electric  fur- 
nace practice  has  made  some  headway. 

Summarising  the  conclusions  of  this  reasoning  it 
would  appear  as  if  a  steel  industry  in  British  Columbia 
would  be  the  evolution  of  that  province's  industrial 
growth,  and  will  probably  have  as  its  nucleus  some 
successful  foundry  or  machinery  manufacturing  es- 
tablishment, much  as  the  Nova  Scotia  Steel  Company 
in  Nova  Scotia  was  the  outgrowth  of  a  successful  local 
industry,  with  this  difference,  tliat  the  electrical  unit 
would  appear  most  likely  to  suit  British  Columbia  con- 
ditions. 
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SLAG  AS  A  CONSTITUENT  OF  CONCRETE 
MIXTURES. 

Ill  tlu"  ciirfciit  issue  will  he  t'oiiiid  ;i  report  by  Mr. 
J)iTlniaiiii(!l  Mavaut  detailing  very  fully  the  tests  made 
to  ascertain  the  comparative  value  of  basic  steel  slag 
as  a  concrete  aggregate  in  eomj)etition  with  materials 
usually  employed  for  this  purpose.  It  will  be  seen 
that  the  tests  indicate  that  more  use  might  be  made  of 
slag  as  a  constituent  of  concrete  mixtures. 

Where  imtural  ainl  easily  obtained  materials  ffir 
eoMcrete  mixtures  and  road-building  material  are  so 
abundant  as  they  are  in  the  vicinity  of  the  existing 
steel  works  in  Canada  the  uses  to  which  slag  can  be 
j)Ut  have  not  made  any  j)articular  ajiiieal,  but  in  Europe, 
slag  has  for  many  years  formed  a  useful  source  of  re- 
venue to  steel  manufacturers.  In  some  eases  the 
cracked  and  sized  slag  is  sold  for  I'oad-metal  without 
other  mixture.  Tn  other  cases  suitably  sized  .slag  is 
mixed  with  tar  (obtained  from  coke-oven  by-product 
plants)  and  marketed  under  trade  names  for  tar  mac- 
adam purposes. 

Another  use  to  which  slag  has  been  jnit  in  eoal-miii- 
ing  districts  is  for  packing  underground  wastes  by  the 
"flushing"  method.  The  slag  used  for  this  purpose 
is  granulated,  and  foi'ms  an  ideal  material  by  reason 
of  its  natural  (•eiiieiit i iig  jjroperties  and  its  great  re- 
sistance to  pressure. 

SULPHUR  IN  COAL. 

One  of  the  most  interesting  and  thouglit-i)rovoking 
discussions  which  took  place  at  the  recent  meeting  of 
the  A.  1.  M.  &  M.  Engineers  in  Chicago  centei-ed  around 
the  sym])osium  on  'Sulphur  in  Coal,.  The  nmtter  of 
sulj)hur  in  coal  is  beginning  to  interest  the  United 
States'  mijiers  and  steel  workers  because  of  an  appre- 
ciable decline  in  the  available  (piantit}'  of  low-sulphur 
coal.  The  ]>roblem  is  one  that  has  attracted  earlier 
attention  in  European  countries  and  also  in  Canada  be- 
cause ill  these  countries  the  cpiantity  of  really  low- 
sulphur  coal  was  never  very  gi-eat. 

Dr.  Reinhardt  Theisseii  described  his  discovery  of 
the  pi-eseiice  of  minute  globular  occuri'eiices  of  pyrite 
in  j)ractically  every  spe'cinieii  of  coal  examined  by  him, 
from  anthracite  to  lignite,  and  also  the  presence  of 
pyrite  occurrences  of  identical  appearance  in  woody 
peat  taken  from  a  peat  bog.  Dr.  Theissen  also  demon- 
strated the  ahnost  universal  presence  of  sulphur  in 
plants,  particularly  in  the  more  odoriferous  plants 
such  as  miistai'd  and  onion,  and  he  made  intei-esting 
references  to  th(>  probable  activity  of  bacterial  fixation 
of  sulphur  in  a  manner  aiialagous  to  the  deposition  of 
ferric  iiydi'oxide  from  waters  containing  ferrous  car- 
bonate ill  solution  which  is  aserilx'd  to  the  so-called 
'iron  bacteria'.  The  main  conclusion  of  Dr.Theis.sen 's 
research  was  that  sul]ihur  is  found  in  coal  because  it 
is  an  original  constituteiit  of  the  plants  that  have  gone 
to  form  coal.    So  far  as  the  iiiiiiiitt<  gobular  oceiirren- 


e*;s  of  pyrite  fiescribed  by  iJr.  Theisseu  ar  •  concerned, 
these  would  therefore  appear  to  be  of  primary  origin, 
anil  no  hope  exists  that  sulphur  in  this  form  can  be 
eliminated  by  mechanical  processes  such  as  washing. 

Om-  of  the  .speakers  emphasised  a  point  made  in  thi-i 
column  in  the  September  i.s«ue,  namely,  that  the 
fullest  information  should  be  obtained  by  the  wa.sher}' 
designer  before  construction  of  a  washing  plant.  He 
spoke  of  the  value  of  the  "sink  and  float"  te-st,  but 
said  that  even  after  the  most  elaborate  preparatory 
tests  it  was  not  possible  to  say  what  percentage  of  sul- 
phur and  ash  reduction  in  a  given  coal  was  possible 
until  that  coal  had  been  actually  treated  in  the  washer 
itself. 

In  a  pai)er  |)repared  by  J.  R.  Cami)bell,  the  Chief 
Chemist  of  the  H.  C.  Frick  Coal  Co.,  it  is  mentioned 
that  "there  is  considerable  buncombe  in  the  literature 
of  some  of  the  jig  and  table  manufacturers  regarding 
the  reduction  of  sulphur  by  washing,  who  make  most 
extravagant  claims  for  their  particular  apparatus.' 

The  ability  of  a  washer  to  reduce  a  sulphur  content 
in  coal  depends  altogether  on  the  form  in  which  the 
sulphur  is  contained  in  the  coal.  There  are  a  number 
of  ways  in  which  this  can  be  ascertained,  and  no  manu- 
facturer can  .state  until  he  has  made  his  tests  what  per- 
.•^entage  of  sulphur  is  removable  by  mechanical  separ- 
ation. 

The  trend  of  the  discu.ssion  ou  coking  temperatur^■^ 
suggested  tiiat  there  is  much  yet  to  be  learned  re- 
garding the  behavior  of  sulphur  in  coal  in  the  coking 
process,  and  as  it  is  evident  that  such  finely  dissemin- 
ated sulphur  as  that  mentioned  by  Dr.  Theis-sen  cannot 
be  removed  by  mechanical  separation — so  far  as  would 
appear — the  most  fruitful  line  of  investigation  would 
appear  to  lie  in  the  phenomena  accompanying  the  cok- 
ing of  coal,  particularly  the  effect  of  initial  high  tem- 
peratures on  the  raw  coal  in  the  coke  oven  itself. 

The  interest  taken  in  this  symposium,  which  was 
largely  based  on  papers  that  had  already  appeared 
in  the  Uulletin,  suggests  that  the  discussion  of  papers, 
after  due  digestion  and  thought,  is  a  better  proceeding 
than  the  reading  of  new  papers  at  a  metropolitan 
gathering,  except  of  course  on  those  rare  occcasions 
when  some  e])ochal  development  in  practice  is  ripe  for 
aiinoune(Miient. 


IRON-ORE  ORIGINS. 

In  the  .\ugu.st  is>uo  was  contained  the  digest  of  a 
paper  by  Dr.  A.  0.  Hayes  Avhich  referred  to  the  bac- 
terial origin  of  the  Wabana  iron-ore  deposit  and  the 
possibility  that  similarly  deposited  bodies  of  iron-ore 
might  be  found  in  Xova  Scotia.  Tn  this  connection  Dr. 
Hayes  is  good  enough  to  point  out  that  the  ^lira  de- 
posits of  Ordovician  age  and  the  Xictaux-Torbrook 
deposits  of  Devonian  age  have  been  partly  altered  from 
hematite  to  magnetite  by  contact  with  heated  lava  flows 
under  pressnr(>  from  overlying  strata,  and  that  this 
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history  of  alteration  tliruws  lU'W  light  on  tlu;  probubUi 
orig'in  of  many  of  oxir  extensive  bedded  magnetite  de- 
posits of  pre-Cambrian  age  in  northern  Quebec  and 
Ontario  and  elsewhere.  A  s|)eeiinen  of  magnetite  from 
the  central  pre-Cambi'ian  of  Upper  Canada  proved  to 
1„.  an  oolitic  oi'c  identical  in  api)carancc  with  the  ool- 
itic magnetite  of  Nova  Scotia.  Some  interesting  pos- 
sibilities are  snggested  by  this  structural  Identity,  and 
further  investigation  along  this  direction  Avill  be 
awaited  with  interest. 


STRIKES. 

The  month  has  been  of  kaleidoscopic  changes.  On 
the  morrow  of  Ben  Tillett's  declaration  that  British 
workt'rs  were  abandoning  the  strike  weapon  came  the 
strike  of  the  I'a il waynuMi  in  r.ritain.  Just  as  the  "steel 
trade  in  the  Vnitetl  States  was  commencing  to  become 
very  active,  the  attempt  is  made  to  compel  'closed-shop' 
unionization  of  all  the  steel  plants  there.  When  the 
public  mind  had  finally  crystallized  the  concept  that 
strikt^  of  policemen  were  a  betrayal  of  public  trust 
the  Boston  police  force  removed  all  dubiety  from  the 
public  mind  by  striking  and  letting  loose  the  subter- 
ranean anarchy  that  awaits  its  opportunity  in  every 
city.  Our  own  experience  of  the  Industrial  Conference 
at  Ottawa,  while  i)ossil)ly  it  clarified  some  situations 
;,ihI  hclprd  in  the  matter  of  good  fellowship 
between  cmi'loyers  and  their  workmen  "s  repre- 
sentatives, revealed  a  cleavage  of  thought 
that  was  far  from  reassuring.  The  D'Annunzio 
r,,nii  de'Etate  at  Fiume,  and  von  der  Goltz's  old- 
time  appeal  to  the  German  -'Gotf  ,  the  withdrawal 
of  the  British  forces  from  Archangel— a  tragic  episode 
—and  the  amazing  persistence  of  the  Bolshevik  regime 
add  to  the  general  complexity  of  the  outlook. 

Yet,  Avithal,  some  general  tendencies  seem  to  emerge. 
The  'lightning  strike'  is  discredited,  the  treasonable 
and  subver.sive  nature  of  the  general  strike,  and  the 
0.  B.  U.  direct  action  idea  has  been  comprehended  by 
the  general  public  and  the  more  thoughtful  of  the 
labour  leaders. 

Still  more  hopeful  is  the  general  understanding  of 
the  necessity  to  separate  industrial  disputes  and.  pol- 
itical aspirations.  The  political  strike  has  proved  too 
dangerous  a  weapon. 

The  present  i)Osition  of  the  labour  unions  is  not  un- 
like that  of  Germany,  Austria  and  Russia  before  the 
war.  Each  of  these  countries  was  possessed  of  a  con- 
script army,  trained  with  the  leading  motive  of  quick 
mol)ilization  and  instant  action.  The  rulers  of  these 
coinitries  were  poor  keepers  of  the  peace.  One  was  an 
old  man  in  his  dotage,  the  other  was  weak  and  ill- 
advised,  and  whether  the  third  was  a  knave  or  a  fool, 
the  world  has  not  deeid.'.l.  and  yl  carl,  nf  ih.m  pos- 
sessed a  deadly  weapon  ready  for  instant  use.  The 
inevitable  happened. 

The  leaders  of  labour  have  learned  the  power  of  the 
strike,  but  th<\v  hav(>  not  leanu-d  the  responsibility  of 


power  or  the  ])enalty  of  its  use.  Tliey  are  being  taught 
today.  The  fiasco  of  the  London  and  Livei'pool  police 
strike,  the  etpially  flat  failure  of  the  Boston  police 
strike,  the  repudiation  of  the  0.  B.  U.  in  Canada,  the 
failure  of  the  steel  strike  in  the  States,  and  the  resent- 
ful tem])er  shown  by  the  British  public  towards  the 
striking  railwaymen.  all  point  to  the  fact  that  think- 
ing men  are  realizing  that  the  health  and  lives,  the 
earnings  and  occupation  of  men  should  not  be  jeopar- 
dized by  a  never-ending  succession  of  strikes.  The  Ex- 
ecutive of  the  railwaymen  iji  Bi'itain  called  a  strike 
without  taking  a  vote.  Tliis  })i-ocedui'e  does  not  differ 
in  principle  from  the  action  of  a  general  staff  in 
adopting  war  measures  without  consulting  a  parlia- 
ment. Tlie  principle  is  inherently  wrong.  It  is  one 
of  the  princi])les  the  war  was  fought  to  break  and  dis- 
credit. 

It  may  be  that  socalled  'Labour'  has  had  its  fling, 
for  unfortunately  there  is  onl,y  one  way  to  prove  that 
certain  theories  are  wrong,  and  that  is  to  try  them  out. 
Some  very  far-sighted  and  statesmanlike  utterajices 
have  been  made  by  labour  leaders  recently,  and  it 
would  appear  as  if  many  men  in  the  ranks  of  the  unions 
were  becoming  afraid  of  some  tendencies  that  have 
showed  up  more  clearly  within  the  past  few  months.  * 
One  thing  however  is  quite  clear,  namely,  that  if  labour 
vmions  want  to  exert  their  political  power  they  must 
do  so  through  the  legitimate  channels  of  the  vote,  and 
must  not  use  their  power  over  the  lives  and  personal 
comforts  of  the  populace  to  enforce  preferential  treat- 
ment of  selected  trades  which  are  powerful  because 
they  control  some  necessity  of  civilized  life. 

Lloyd  George,  with  his  keen  insight  into  the  inward- 
ness of  social  problems,  has  had  flashed  on  all  cinema 
screens  a  signed  statement  that  the  British  Govern- 
ment is  not  fighting  trade  unionism,  but  an  attempt 
by  extremists  to  gain  their  ends  by  attacking  the  life 
of  the  community. 

W.  W.  Ai)pleton,  President  of  the  International 
Federation  of  Labour,  and  a  leading  figure  in  British 
ti'ades  unionism  recently  remarked : 

"The  flooding  of  mines  and  the  cessation  of  Avork 
"on  railways  destroys  wealth  and  rots  food.  It  is 
"useless  to  talk  of  taxing  wealth  with  chicanery  and 
"folly  have  destroyed,  or  of  enjoying  food  which  un- 
"  reasoning  i-aihvay  men  have  left  to  perish.  Every 
"ni'an  and  woman  and  child  in  Britain  will  have  to 
"pay  for  the  past  and  current  week's  follies,  and  the 
"poorest  will  ])ay  more,  because  they  will  pa,\'  in 
"actual  suffei'ing.  while  the  wt>ll  pnid  will  only  incnr 
"the  d  i^advtjntages  of  st  ra  iulit  ened  circumstances.'' 

s 

The  " New  \>tatesHuui ",  trying  to  he  sarcastic  at 
the  expense  of  the  P>ritish  Govennnent,  but  succeeding 
only  in  emphasisiivg  the  correctness  of  its  attitude, 
remarks:  "What  the  nation  has  suffered  in  the  past 
ten  day-s  has  been  a  desperate  attem])t  of  the  Govern- 
ment to  reeiiptnre  tin'  m  ii  1 1 II  e -r  I  a -^-  \-ote,'' 
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The  "middle-class"  vote  is  in  fact  the  expression  of 
the  majority  of  the  British  nation,  and  what  the  Pr-e- 
mier  is  combatting  is  an  attempt  to  alter  the  political 
constitution  of  Britain  to  favour  a  minority  of  the 
nation  whose  power  resides  altogether  in  the  fact  that 
this  minority  controls  a  public  utility  by  virtue  of 
specialized  employment.  It  is  the  old  story  of  the  Prae- 
torian Guard  over  again. 


THE  WEST  INDIES. 

It  is  difficult  to  believe  that  Lord  Rothermere  was 
sincere  in  his  suggestion  that  Great  Britain  should  sell 
a  portion  of  the  West  Indies  to  the  United  States  in 
liquidation  of  her  monetary  debt  to  that  country.  If  he 
was  sincere  then  he  should  be  mightily  ashamed  of  him- 
self. 

Such  a  suggestion,  however  flippantly  made,  takes 
many  things  for  granted.  It  assumes  that  Great  Bri- 
tain could  "sell"  these  islands,  and  could  transfer  in- 
habitants to  another  national  allegiance.  What  has 
become  of  President  Wilson's  famous  statement  re- 
garding the  transfer  of  allegiances  without  the  consent 
of  the  governed? 

Has  the  treatment  of  the  black  race  in  the  United 
States  been  of  such  a  character  as  to  make  the  coloured 
inhabitants  of  the  West  Indies  desire  to  be  included 
among  Uncle  Sam's  children? 

The  writer  has  had  occasion  to  observe  the  differing 
characteristics  of  coloured  people  from  Alabama,  and 
British  coloured  citizens  from  the  West  Indies,  and  the 
contrasts  is  all  in  favor  of  the  West  Indian.  These 
people  are  well-spoken,  well-mannered,  decent,  often 
deeply  religious,  and  generally  speaking  desirable 
citizens.  They  are  a  standing  tribute'  to  British  schools 
and  the  working  out  of  British  ideals. 

The  West  Indians  might  feel  concerned  regarding 
Lord  Rothermcre's  utterance,  if  they  did  not  rest  se- 
cure in  the  knowledge  that  such  a  betrayal  of  trust 
was  inconceivable  in  Britain. 

But  in  this  matter  Canada  is  vitally  concerned.  Can- 
ada has  a  first  right  to  be  consulted  regarding  any 
British  colonies  on  this  side  the  Atlantic,  from  Guiana 
and  Honduras  to  Bermuda,  nor  can  Canada  remain 
aloof  from  political  developments  in  Newfoundland. 
Canadian  capital  is  deeply  interested  in  all  these  coun- 
tries. Canadian  citizens  are  there  in  large  numbers, 
often  taking  a  prominent  part  in  the  affairs  of  their 
place  of  residence,  and  the  interchange  of  goods  be- 
tween say  Halifax  and  the  West  Indies  is  an  old-estab- 
lished tradition. 

So  far  as  Canada's  future  is  concerned,  everything 
in  the  way  of  influence  and  importance  that  has  accrued 
to  the  United  States  since  the  Civil  War  in  that  coun- 
try may  come  to  Canada  in  a  like  period  of  time.  Can- 
ada is  a  first-rate  political  power  on  the  American 


continent,  and  no  British  politician  should  be  allowed 
to  even  suggest  transfers  of  British  territory  on  this 
side  of  the  Atlantic,  without  hearing  emphatically  from 
Canada.  The  time  has  passed  when  a  British  politician 
could  deal  in  British  colonial  territory.  In  principle, 
and  in  fact,  Great  Britain  has  no  more  right  to  "sell" 
the  West  Indies  to  the  United  States  than  she  would 
have  to  "sell"  the  Niagara  Peninsula,  and  Canada 
would  have  an  equal  right  to  protest  in  either  case. 


THE  TRADE  OUTLOOK. 

In  the  July  number,  in  an  attempt  to  follow  the 
tendencies  of  works  operation  in  Canada,  it  was  sxir- 
mised  that  while  the  Summer  would  see  a  reduction  in 
steel  and  iron  outputs  in  Canada,  there  was  reason 
to  anticipate  an  improvement  in  business  offering  to 
Canadian  steel  plants  in  the  Autumn.  In  the  mean- 
time, there  has  been  a  general  suspension  of  blast  fur- 
nace operations,  but  work  has  been  continued  on  th€ 
cold  ingots  in  stock.  There  are  now  indications  that 
the  stocks  are  used  up.  Extensive  repairs  have  been 
made  to  plants,  and  during  the  period  of  partial  idle- 
ness, orders  have  accumulated  sufficiently  to  justify 
the  expectation  of  a  partial  resumption  of  blast  fur- 
nace operations  before  Christmas.  It  is  officially  an- 
nounced that  a  partial  resumption  of  the  open-hearth 
furnace  melting  is  to  be  made  at  the  Nova  Scotia  Steel 
Company's  plant  at  Sydney  Mines,  while  at  Sydney, 
the  Dominion  Steel  Corporation,  have  resumed  work  at 
the  mills  on  one  turn. 

The  effect  of  the  steel  strike  in  the  States,  if  it  has 
any,  on  the  large  steel  producers  in  Canada,  will  be 
favourable  in  proportion  to  the  length  of  time  pro- 
duction is  impeded  in  the  American  works.  It  has 
been  apparent,  however,  from  the  first  day  that  the 
strike  would  result  disastrously  to  the  strikers,  and  it 
does  not  appear  likely  that  steel  production  in  the 
United  States  will  be  sufficiently  interfered  with  to 
re-act  favourably  upon  Canadian  demand. 

Some  inconvenience  is  doubtless  being  experienced  by 
those  metal  trades  in  Canada  that  depend  upon  Cnited 
States'  mills  for  primary  products,  but  here  again  it 
does  not  appear  probable  that  the  restriction  on  L'nited 
States'  importations  into  Canada  will  be  sufficiently 
prolonged  to  markedly  strengthen  the  demand  on 
Canadian  mills  for  similar  products  of  Canadian  pro- 
duction. 

It  seems  fairly  probable  that  the  steel  business  will 
slowly  improve  during  the  Winter,  and  that  because  of 
the  certainty  of  some  unemployment  in  Canada  during 
the  Winter  and  th.^  high  level  of  wages  attained  by 
those  steel  workers  who  are  fortunate  enough  to  re- 
tain employment,  no  serious  trouble  in  labour  ques- 
tions is  likely  to  arise  at  the  Canadian  steel  plants  in 
the  near  future. 
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OUR  MARITIME  LETTER. 

We  have  arranged  for  a  monthly  letter  from,  the  Mar- 
itime Provinces  intended  to  give  a  general  but  accur- 
ate impression  of  business  and  trade  conditions  pre- 
vailing there  as  they  affect  tlie  iron  and  steel  indus- 
tries. Our  correspondent  is  in  a  position  to  view  the 
business  side  of  the  industry  as  distinguished  from 
he  operating  side,  partieuhirly  witii  regard  to  the 
movement  and  selling  prices  of  raw  materials. 

As  the  situation  in  the  Maritime  Provinces  is  sin- 
gular aiul  not  necessarily  compai'able  with  Upper  Pro- 
vince trade  conditions,  we  believe  our  readers  will 
appreciate  this  letter,  which  is  hoped  to  make  a  per- 
manent, and  we  anticipate,  a  valuable  feature  of  our 
columns. 


It  is  announced  that  the  Calumet  &  Heel  Mining- 
Company  has  employed  Professor  Graton  to  make  a 
complete  geological  survey  of  the  entire  territory 
owjied  or  controlled  by  this  Company's  mining  inter- 
ests in  Northern  Michigan,  23,000  acres  in  all.  Three 
assistants  of  Prof.  Graton  are  already  engaged  in  pre- 
liminary mapping.  The  wox'k  was  outlined  and  planned 
two  years  ago  by  General  Manager  MacNaughtou, 
but  Prof.  Graton  had  to  be  released  for  war-Avork.  It 
is  stated  the  work  will  occupy  two  years,  and  permis- 
sion has  been  granted  to  the  geologists  to  examine  all 
underground  workings  in  the  territory  covered,  as  is 
is  realised  the  survey  will  be  of  common  benefit.  The 
Calumet  &  Hecla  Company  bear  all  expense.  Work 
was  decided  upon  from  a  study  of  the  district  and  a 
realization  that  everv'  ore  formation  so  far  uncovered 
had  been  found  as  the  result  of  accident,  and  not  as  the 
result  of  geological  deductions. 

The  action  of  the  Calumet  and  Hecla  Company  is 
excellent  confirmation  of  the  views  expressed  in  our 
August  issue  as  to  the  necessity  for  the  employment 
of  geologi.sts  by  companies  controlling  large  mineral 
areas,  and  it  may  be  eonfidentlv  anticipated  that  the 
Calumet  and  Hecla  maiuigement  will  be  amply  re- 
warded by  the  results  of  its  initiative. 


FOR  STARTING  THE  ACTION. 

A  prominent  trade  paper  in  Canada  referring  to  the 
effect  of  the  steel  strike  on  Canadian  steel  mills,  says : 
"It  can  be  accepted  as  a  fact  that  it  is  not  possible  for 
"industry  on  this  side  of  the  line  to  prosper  while  the 
"same  business  across  the  border  is  in  the  throes  of 
■'a  desjiarate  strike." 

it  is  also  stated  that  "plates,  tubes  and  large  str\ic- 
"turalsare  the  lines  that  we  must  import." 

Is  this  quite  so?  Why  must  we  import  these  articles? 
If  we  are  so  very  dependent  on  the  United  States  is  is 
perhaps  as  well  to  know  it,  but  Canada  is  in  a  position 
to  make  a  few  things,  and  she  is  placing  herself  in  a 
position  to  make  more. 


It  is  significant  that  the  British  Iron  Steel  Institute 
at  its  Autumn  meeting  should  have  devoted  the  session 
entirely  to  the  consideration  of  the  question  of  Fuel 
Economj'. 

The  joint  report  of  the  Committee  on  Fuel  Economy 
prepared  by  Dr.  W.  A.  Bone,  Sir  Robert  Hadfield  and 
Mr.  A.  Hutchinson — representing  the  British  Associ- 
ation— was  presented.  Another  paper  was  read  on  fuel 
economy  as  practised  in  Gennan  iron  and  steel  tvorks. 

We  believe  the  lessening  of  fuel  costs  is  the  chief 
problem  before  the  iron  and  steel  industry  today. 


ASIATIC  COAL  SUPREMACY. 

The  "Journal"  reprints  a  condensed  extract  from 
the  Economiste  Francaise  on  the  coal  resources  of  the 
world,  which  is  interesting  in  that  the  writer,  Gaston 
Cadoux,  has  grasped,  what  the  "Journal"  several  years 
ago  pointed  out,  that  the  great  anthracite  reserve  of 
the  world  lies  in  the  Continent  of  Asia,  and  nearly  all 
nf  it  at  that  within  the  borders  of  China.  M.  Cadoux 
Tioints  out  that  it  is  already  established  that  in  China 
alone  there  is  four  times  as  much  anthracite  as  in  the 
rest  of  the  world  put  together,  and  that  while  the 
coal  reserves  of  Europe  and  America  are  fairly  well 
defined  as  to  quantity,  the  coal  occurrences  of  China 
are  only  partially  prospected. 

China  is  one  of  the  mysteries  of  the  present  age,  and 
cC  greater  mystery  of  the  future.  A  perusal  of  the  his- 
tory of  China  will  reveal  that  this  vast  territorial  unit 
has  passed  through  periods  of  magnificence,  followed 
by  periods  of  decay  and  again  followed  by  a  rise  in 
extent  of  territory  and  government,  that  have  suc- 
ceeded each  other  with  almost  monotonous  alternation. 
Tn  the  history  of  China,  the  record  of  a  single  dynasty 
may  cover  600  years,  and  be  but  an  episode  in  the 
long  story  of  successive  decline  and  rise  of  national 
importance. 

Should  China  repeat  her  traditional  historical  phases, 
and  under  some  strong  hand  rise  once  more  with  all 
the  resources  of  modern  science,  backed  by  internal 
reserves  of  coal  and  iron  that  exceed  those  of  all  the 
outer  world  what  may  not  this  patient  and  resource- 
ful nation  achieve? 

Many  careful  people  fear  the  rise  of  Japan  as  a 
world  power,  but  Japan  must  always  be  limited  by 
her  small  resources  of  coal  and  iron,  and  by  the  small 
extent  of  her  native  islands,  and  the  potentialities  of 
the  Japanese  are  meagre  compared  with  the  infinite 
possibilities  of  China.  The  vast  reaches  of  Asia  which 
lie  between  Tibet  and  the  headwaters  of  the  Yang'tse, 
are  unknown,  but  time  was  when  the  rule  of  China 
extended  to  the  borders  of  India.  It  may  conceivably 
do  so  again. 

If  it  is  true  that  national  power  is  derived  largely 
from  the  possession  of  coal  and  iron,  and  who  can 
doubt  it  after  1914-1919  ?— the  hordes  of  Cathay  are 
worth  our  attention.  They  have  the  essential  raw  ma- 
terials of  modern  industrial  civilization,  they  are  very 
verv  luimerous,  and  their  form  of  national  culture, 
while  it  may  not  appeal  to  Western  minds,  has  not 
indeed  occasioned  a  greater  catastrophe  than  befell 
Europe  but  lately.— Canadian  Mining  Journal. 
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Slag  Agg^^g^t^s  in  Concrete  and  Mortar 

By  EMMANUEL  MAVAUT  (Montreal,  Canada}. 


Report  of  Comparative  Tests  of  Hasic  Steel,  Sl-a<j, 
Limestone  and  Banc  Rouge  used  as  the  coarse  aggre- 
gates in  Concrete,  also  Basic  Steel  Slag  Screenings, 
Commercial  and  Standard  Sand  used,  as  fine  (aggre- 
gates : 

Purpose  of  Tests: 

Tlic  purpose  of  this  series  of  tests  is  to  furnisli  pre- 
liminary information  re.  the  use  of  Basic  Steel  Slajr  for 
concrete  materials  as  follows: — 

(a)  A  comparison  of  the  crushing  strenj^th  of  Basic 
Steel  Slag,  Limestone  and  Banc  Rouge  when  used  as 
the  coai-se  aggregates  in  concrete,  tests  to  be  made  at  the 
end  of  14,  30,  49,  60,  70  and  90  days. 

(b)  A  comparison  of  tensile  strength  between  slag 
screenings,  commercial  sand  and  standard  sand,  test  to 
be  made  at  the  end  of  14,  30,  49,  60,  70  and  90  days. 

(c)  To  determine  the  grauulometrie  analysis  of  the 
materials  as  used  in  the  different  tests,  also  the  other 
physical  characteristics. 

Coarse  Aggregates: 

Upon  receipt  of  the  different  coarse  aggregates,  viz. : 
Slag,  Limestone,  and  Banc  Rouge,  it  was  screened 
through  a  set  of  sieves  ranging  from  IV2  inf'h  to  inch 
in  order  to  determine  the  proportion  of  mixture  of  each. 
As  the  proportions  in  the  three  aggregates  under  con- 
sideration were  vastly  different  it  was  decided  to  sep- 
arate the  different  sizes,  that  is  the  V^,  V2,  1>  anfl 
11/2,  and  label  them  accordingly  until  prepai'cd  to  prp- 
ceed  with  the  experiment. 


0/  Tci-ts  CI  Ba.^ 


Recombining  of  Coarse  Aggregates: 

In  order  to  make  a  true  comparative  test,  and  at  the 
same  time  to  follow  "Fullers  Curve"'  which  is  practic- 
ally a  straight  line,  all  the  aggregates  were  recombined 
by  weighing  the  same  quantity  of  inch,  %  inch,  and 
1  inch  material.  The  1^4  and  1%  inch  were  left  out  for 
the  reason  that  we  coidd  not  secure  enough  of  the  large 
size  aggregate,  the  whole  being  thoroughly  mixed  to- 
gether by  turning  them  over  and  over  again  with  a 
shovel  until  of  uniform  appearance. 

At  the  conclusion  of  the  recombining  process  the  dif- 
ferent aggregates  were  sieved,  and  the  following  residt.s 
were  obtained  : 

Per-cent  by  weight  passing  sieve  number: 
No. 

20  

10  

Vv  

V2  

1  

r  <;  


As  seen  by  the  above  results  and  curves.  Fullei 
Curve  is  obtained  in  the  three  aggregates  a.s  required. 


-  Cm-TV*   S  7fe  vyi  tt^ 


Fine  Aggregates: 

It  was  intended  at  first  to  screen  the  fine  aggregates 
in  the  same  manner  and  using  the  same  method  of  re- 
combining as  with  the  coarse  aggregates,  perhaps 
using  three  or  more  sands  but,  as  the  sand  selected 
was  well  graded  it  was  used  in  its  natural  state 
throughout  the  whole  series  of  tests. 

Below  are  the  results  of  tests  made  on  sand  as  re- 
ceived ;  also  curve  of  sieve  analysis  of  same : — 


Per-cent  by  weight  passing  sieve  No.  200 

80 

50 
40 

"  30 
20 
10 

Percentage  of  Voids  

Specific  Gravity  

Weight  per  cubic  foot  

Percentage  of  Silt  


4 

;i.30 
6.40 
7.50 
22.60 
40.60 
80. .iO 
100.0ft 
41.00' 
2.60 
95.87 


^  .SO 

■■i  1,0 

I  60. 

'  ICO- 


Sa  'I  J  Ui.-.: 
—  ."a^.-c  St'----  Sl-lJ- 


The  cement  exclusively  used  for  these  tests  was 
maiuifactured  by  the  Canada  Cement  Company,  at 
their  Longue  Pointe  Plant.  This  cement  was  sampled 
and  tested  before  proceeding  with  the  series  of  tests 
on  the  concrete.  The  results  of  tests  made  on  the 
cement  follows: — 


»«• 

Bauf  Kongo. 

liimestoue. 

0 

00 

0.00 

0.00 

Settin.e::  Initial  .  .  . 

3  hours 

12 

minutes 

0 

80 

2 . 00 

2.20 

Full 

6  hours 

10 

minutes 

24 

80 

24.60 

21 .00 

Specific  Gravity  . 

3.14*5 

.52 

2.T 

^■?, .  20 

41 .40 

Sieving:  Per-cent 

passing  sieve  No.  lOO 

80.4 

00 

75.10 

S]  .00 

"  200 

.  96.2 

01) 

100.00 

100.00 

Fat.  te.<ts:  :  Roilii; 

?  :iir  .Trill  water. 
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IN          1  . 

3 

tn  1 

Houra. 

7  Days. 

2S  Days. 

7  Days. 

28  Days. 

420 

G85 

«00 

300 

350 

430 

740 

SOU 

285 

390 

390 

730 

850 

280 

395 

413 

TIS 

817 

288 

378 

A\  erage   .  . . 

Specific  Gravity  of  Ag-^egates: 

111  order  to  arrive  at  the  right  proportion  ol;  mixture 
the  voids  had  to  be  obtained  and,  as  we  have  found 
by  pa.st  experience  tliat  the  dry  method  of  determin- 
ing same  was  more  uniform  than  the  wet  process,  the 
specific  gravity  had  to  be  obtained  on  all  aggregates 
both  fine  and  coarse.  Same  was  obtained  by  the  fol- 
lowing process : — 

500  c.c.  of  water  was  put  in  a  100  c.c.  graduate  then 
500  grains  of  aggregates  under  test  poured  in  the  water 
slowly.  The  specific  gravity  therefore  Avas  500  div- 
ided by  tlie  computed  Avcight  of  displaced  water. 

The  following  is  the  specific  gravity  obtained  on 
all  material  to  be  used  in  these  tests. 

Slag   3.57 

Limestone   2.77 

Banc  Rouge   2.50 

River  Sand   2.63 

Determination  of  Voids: 

..Determination  of  voids  were  made  on  the  various 
aggregates  after  being  separated  in  different  sizes  and 
again  after  recombining,  same  were  obtained  by  the 
following  method: — 

1000  c.c.  of  material  under  test  was  weighed  and 
then  divided  by  1000  which  gave  the  weight  per  c.c. 
this  was  in  turn  divided  by  its  specific  gravity  and 
multiplied  by  100  this  giving  the  per-cent  of  solid  con- 
tents which  when  .substracted  from  100  gives  percent- 
age of  voids. 

The  following  are  the  percentage  of  voids  obtained 
on  all  aggregates: — 


Basic  Steel  Slag.    Banc  Rouge 


Below  .... 
Recomblncil 


1      inch  55.53 
%  56.42 
Vi      "  56.30 
1,      "  55.80 
  .">3.91 


1      inch  54.00 
%      "  .  53.28 
52.00 


39.84 


V. 


Limestone. 
1      inch  57.55 
V2      •'  52.50 
Vi      "  53.93 

48.60 
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ca's;T  -  Ri7::a  s*nd  .'.hp  camc  bouce 
pnopoirnoii  Of  laiTDRE  i  -  3  -  -l 


UABK  Oil 

DATE 

AGE 
IN 

np 

CRUSBIHG 

.iTBEiina 

ATiRAGi  ;Rusa- 
inc  STREHGTH 

ntir.DEES 

HADE 

anoKEn 

DAiS 

LBS.  OZ. 

LBS.  P-TR 

^^<^.  IIOI 

I.BS.PER  Sq. 
INCH 

6570 

I'J 

Oct.  14 

Oct.  28 

14 

29 

13 

li7) 

1117 

1917 

39 

U 

1677 

17 

Oct.  14 

Hot. 14 

30 

29 

16 

1706 

I£92 

U 

1917 

1917 

V5 

3 

1993 

em 

Oct.  14 

Dec.  2 

411 

29 

6 

207S 

IBfil 

14 

Occ.  11 

!IOT.  29 

29 

a 

lu43 

8947 

13 

Oct-U 

Doc.  U 

60 

JO 

1902 

1936 

1; 

1017 

1917 

29 

12 

1967 

99*7 

U 

Oct.  11 

0d<..20 

70 

29 

13 

-,791 

W 

1917 

1917 

30 

2P00 

,m7 

9 

Oc«.  11 

Jao.  U 

to 

M 

7. 

2903 

2351 

B 

1917 

19le 

jO 

9 

23 'J 

Weight  Per  Cubic  Foot : 

In  order  to  ])i-o[)ortion  the  concrete  with  accuracy, 
the  weight  pn-  cubic  foot  Avas  determined  on  all  ma- 
terials using  the  following  method: — 

The  specific  gravity  of  the  material  under  test  was 
multiplied  by  62.5  (62.5  being  the  weight  of  a  cubic 
foot  of  water)  the  results  were  multiplied  by  voids 
and  then  substracted  from  first  weights  viz  :— 

62.5  X  specific  gravity  =  pounds 

Pounds — (pounds  x  voids)=weight  per  cubic  ft. 


100 

The  following  are  the  weights  per  cubic  foot  of 
the  different  aggregates  obtained  by  the  above  method: 

Recomtained  Slag   102.82 

Recombined  Banc  Rouge   94.00 

Recombined  Limestone   88.96 

Crushed  Slag   98.62 

Commercial  River  Sand   95.62 

Cement  (Standard  of  100.00  was  used.) 

Proportioning  Concrete : 

We  could  not  combine  the  cement  and  sand  with 
the  Slag,  Limestone  or  Banc  Rouge  as  the  case  hap- 
pened to  be  and  conform  to  "Fuller's  Curve"  and  at 
the  same  time  have  tests  that  we  could  compare  with 
each  other  on  the  plan  of  using  equal  proportions  of 
cement  and  sand  so  it  was  found  necessary  to  deter- 
mine the  proportion  of  mixture  necessary  to  produce 
a  dense  concrete  when  using  the  coarse  aggregates 
having  the  highest  percentage  of  voids  which  in  this 
particular  case  was  the  slag  and  use  the  same  propor- 
tion throughout  the  series  of  tests  on  all  materials, 
accordingly  a  mixture  of  one  part  cement  two  parts 
sand  and  four  parts  coarse  aggregates  was  used. 

One  advantage  in  using  1:  2:  4:  mixture  is  that  it 
is  ver.v  commonly  used  and  a  great  deal  of  information 
and  results  can  be  found  for  comparison. 

KIND  OP  tlATERIALS  USED: 
CEUEHT  -  RI7ER  SAND  AND  LHIESTONE. 
PROPOBTInH  OF  IIIXTURE  -  1  -  2  -  4. 


LABORATORY 

UARK 
ON  • 

DATE 

AGE 

in 

■^GUT 
OF 

CRUSiiING 
STRliliGIU 

AVERAGE  CRUSH- 
ING SIBEJCTU 

:iul:ber. 

CH.IUDEES 

UADE 

LROKEN 

DA'iS 

CTLINDERS 
LBS.  OZ. 

LBS.  PER 
SCI.  INCH 

LBS.  PER  bQ. 
INCH. 

8980 

33 

0;t.  18 

Not.  X 

14 

M  - 

00 

702,41 

784.  55 

32 

1917 

1917 

14 

S6C.G9 

8980 

31 

Oct.  17 

ilov.  17 

30 

29  - 

15'£ 

1028.77 

1716.25 

30 

1917 

1917 

30  - 

2 

180  3.  91 

?025 

29 

Oct.  17 

Dec.  7 

49 

30  - 

& 

1529 

1829 

28 

1917 

1917 

30  - 

4 

2128 

092S 

27 

Oct.  17 

Dec.  17 

60 

30 

2035 

2145 

2C 

1917 

1917 

30  - 

12 

2256 

n925 

25 

Oct.  17 

Dec.  26 

70 

30  - 

4 

2218 

2543 

7 

Oct.  7 

Dec.  16 

30  - 

C 

2i.CS 

6925 

6 

Oct.  7 

Jan.  7 

00 

30 

X 

3829 

5 

1917 

1918 

30  ■  - 

7 

3829 

Cylinder  No.  6  was  not  reportsl  as  it  brote         tjcio*  the  average 
due  to  it  not  uavinc  been  placed  properly  in  the  Dachinc 

Proportioning^  of  Mortar  for  Tensile  Strength  tests: 

Seeing  thai  all  spccificat  ions  call  for  3  to  1  mortar 
and  tliat  an  ini I iin ii ed  auioiini  of  data  can  be  gathei'ed 
w  hen  u^inL;-  thai   pi-npoil  ion  it  'was  de('i(h'd  to  u.s(>  it. 

Method  of  Mixing  Test  Specimen: 

Foi-  concrete  cylindci-s  -Enough  inat(M-ial  to  make 
(6)  six  cylinders  was  mixe*!  at  mi  time,  a  galvanized 
iron  pan  four  feel  sipiai'e  Inn  ing  .si(K"s  I'aur  inch  liigh 
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'TUB  0»  U«TOU>L3  USED? 
CT.T1LM  -  BIVEB  S»ltD  «IID  BMIC  STT.tL  3.«C 
PBOrOBTlOH  OF  llHTUHt  -  1  -  2  -  •k 


LUEORAIflRY 
BUUBER. 

HARK 

ON 

CYLINDERS 

DATE 

AGE 

daIis 

(P:[r,uT 

';RusL;.i(; 
strf;i(,^ 

so.  'M^ 

ATERAOE  nm^- 
INC  SIR-JH-.TU 
L33.   PER  S<J. 
INCH. 

UAOE 

BROKFH 

0026 

40 

Oct.  26 
1917 

rtof  9 
1917 

14 

ii  6i 

14f0 

IJOO 

39 

35  3 

16CO 

9026 

38 

Oct.  26 
1917 

Rov  26 
1917 

jO 

33  -15 

I 

21d3 

37 

33  -10 

2133 

8»79 

36 

Oct.  26 
1917 

Dec.  14 
1917 

49 

33  -12 

17»8 

1995 

35 

33  -15 

2202 

8979 

34 

Oct.  26 
Oct.  16 

Dec  26 
Dec.  16 

60 

33  -14 

1954 

2024 

24 

33-  12 

2095 

8979 

23 

Oct.  16 
1917 

Dec. 25 
1917 

70 

34  ~ 

24  sr 

25H1 

22 

33  -15 

2703 

8979 

21 

Oct.  IC 
1917 

Jj/i.  16 
1918 

90 

33  -14 

2432 

<:241 

20 

.33  -  5 

^03l 

1.  Brake  of  No.   38  waB  not  conaidered 
belD^  pttrallel  — 


ouot  of  Its     Ttop  %  Bottom  oot 


was  used  as  a  mixing  receptacle,  the  whole  bottom 
of  the  pan  was  covered  with  the  required  quantity  of 
sand  and  the  cement  sjiread  over  it.  The  two  infjre- 
dients  were  then  mixed  together  by  one  man  until 
they  appeared  to  be  of  a  homogenous  condition,  four 
and  sometimes  five  turnings  being  required.  The  re- 
quired amount  of  coar.se  aggregate  was  then  spread 
over  this  mixture  and  the  whole  again  thoroughly 
mixed  in  the  same  manner  as  mentioned  above.  After 
this  was  done  a  measured  amount  of  water  was  added 
a  little  at  a  time  until  the  right  consistency  was  ob- 
tained. Although  the  concrete  mixed  with  the  dif- 
ferent coarse  aggregate  required  different  quantity 
of  water,  an  attempt  was  made  to  put  the  right  amount 
in  each  batch  in  order  to  obtain  the  same  consistency 
for  all  the  cylinders  without  considering  the  amount 
of  water  used. 

Method  of  Making  Test  Specimen: 

The  test  pieces  were  molded  in  galvanized  iron 
molds  six  inch  in  diameter  by  twelve  inches  high.  A 
quarter-inch  plate  glass  was  used  as  a  bottom  to  each 
cylinder.  When  the  concrete  was  thoroughly  mixed 
is  was  poured  into  the  molds  in  layers  of  about  two 
inch  thick  and  each  layer  tamped  with  a  wooden  rod 
IV2"  in  diameter,  when  a  cylinder  was  finished  it  Avas 
at  the  top  with  a  six  inch  trowel  to  form  a  smooth 
upper  surface.  After  a  couple  of  hours  the  concrete 
had  slightly  settled  and  it  was  necessary  to  finish  the 


top  of  the  test  piece  with  a  mixture  of  Plaster  of 
Paris  and  cement,  a  very  mushy  mixture  being  u.sed. 
This  was  finally  trowelled  off  until  a  perfectly  smooth 
surface  was  obtained. 

The  specimens  were  kept  in  the  molds  for  48  hours 
after  which  they  were  turned  over,  the  plate  glass  bot- 
toms were  removed  and  then  the  bottoms  were  re- 
capped in  the  same  manner  a.s  the  top  was  48  hours 
previously.  This  gave  a  perfectly  square  specimen, 
having  its  sides  at  right  angle  to  its  top  and  bottom. 
A  couple  of  hours  after,  the  specimens  were  removed 
from  the  molds  and  then  stored  in  damp  sand  for  4.5 
days  after  which  they  were  removed  and  stored  in  air 
of  about  70^F.  temperature.  Of  course,  the  specimens 
to  be  tested  inside  of  4.5  days  were  taken  directly  from 
the  damp  sand  and  broken  without  being  stored  in 
air. 

Mehtod  of  Mixing  Test  Specimen  for  Tensile  Strength: 

The  method  used  for  making  all  briquettes  for  the 
sand  (Kiver)  and  Standard  sand  was  that  recom- 
mended by  the  American  Society  of  Te.sting  Materials. 

Below  are  the  results  obtained  on  the  test  for  tensile 
strength  of  the  standard  and  commercial  sands  also 
slag  briquettes: — 

Standard  Sand  and  Cement: 

Age  of  Briquettes  When  Broken. 

2  Weeks  1  Month  7  Weeks  2  Months  10  Weeks  3  Months 
lbs.  lbs.  lbs.  lbs.  lbs.  lbs 

320  360 
380  395 
390  375 


377 


470 


418 


470 


485 


Average  363 

Slag  Screenings  that  passed     mesh  sieve  and  cement : 

2  Weeks  1  Month  7  Weeks  2  Months  10  Weeks  3  Months 
lbs.  lbs.  lbs.  lbs.  lbs.  lbs 

520  580 
450  575 
480  600 


Average  483 


585 


613 


642 


755 


765 


Slag  Screenings  that  passed  No.  10  sieve  and  cement: 

2  Weeks  1  Month  7  Weeks  2  Months  10  Weeks  3  Months 
■bs.  lbs.  lbs.  lbs.  lbs.  lbs. 

465  390 
420  425 
475  440 


Average  453 


41S 


633 


675 


717 


725 


KIND  OP  UATEMAL8  USEP; 
CniF.NT  -  SLAfl  3CHEEmNr,S  AHD  COARSE  St-AO. 
PROPORTION  0?  UinURE  -  1  -  2  -  4. 


LABORATORY 
NUUBER. 


UARE 

ON 

CILINDER! 


Oct.  4 
1917 


Oct.  4 
1917 


lec.  13 
1917 


Jan.  4 
1919 


AOI 

IN 
DAIS 


CTT.INDER3 
LBS.  OZ. 


CRUSHim 
STRENGIH 
LBS.  PER 
S(l  IN  JU 


X 


A7ERA0E  CHUSi- 
ING  STRntTB 
LBS.  PER  SQ. 
INCH. 


Commercial  Sand  and  Cement: 


2  Weeks  1  Month  7  Weeks  2  Months  10  Weeks  3  Months 
lbs.  lbs.  lbs.  lbs.  lbs.  lbs. 

455  460 
460  465 
440  450 


Average  452 


458 


492 


46'; 


492 


Tables  and  curves  accompany,  showing  the  crush- 
ing strength  of  the  cylinders  tested,  and  their  increase 
in  strength  with  age.  from  which  the  comparative  be- 
havior of  the  materials  employed  may  be  ascertained. 
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Note: 

Tlie  materials  used  as  the  coarse  and  fine  agp:regates 
were  secured  from  the  following  firms  and  localities: — 

Slag: 

The  Canadian  Steel  Foundries,  Limited,  Montreal, 
( t'roiii  \V('lI;ui(l  Oiitiirio  works.) 

Limestone : 

Morrison  Q>i;irry  Company,  Montreal,  Que. 

Banc  Rouge: 

Martiiicau  Quarry,  Ixoscmont,  Que. 


Sand: 

Montreal  Sand  and  Oravel  Company,  Montreal 
(from  Lake  of  Two  Mountains,  Que.,  oppo.site  Oka.) 

Cement : 

Canada  Cement  Company,  Montreal.  (Plant  No.  1, 
Longue  Pointe,  Que.) 


HYDROELECTRIC  POWER  AND  CANADIAN  IRON 

ORES. 

Application  of  hydroelectric  power  to  mineral  de- 
velopment was  the  topic  dealt  with  recently  by  J. 
Walter  Evans,  Belleville,  Ontario,  at  a  meeting  of  the 
Hastings  County  branch  of  the  Canadian  Mining 
Institute.  The  production  of  electric  energy  that  will 
sell  at  $10  per  hp.  was  declared  by  Mr.  Evans  to  be 
possible,  for  use  in  develop  a  steel  industry  in  Has- 
tings County.  "In  late  years  the  development  of  the 
electric  furnace  has  demonstrated  that  magnetite  ores 
high  in  sulphur  and  magnetite  ores  high  in  titanium 
can  be  smelted  successfully  in  the  electric  furnace," 
said  Mr.  Evans.  "With  power  at  $10  per  hp.,  and 
charcoal  at  $14  per  ton,  pig  iron  can  be  made  at  the 
rate  of  100  tons  per  day  at  a  cost  of  $25  per  ton.  There 
is  available  in  Hastings  County  over  20,000.000  tons 
of  iron  ore."  The  speaker  has  located  several  ore 
bodies  that  strongly  attract  the  magnet  which  are  as 
yet  untouched  and  are  not  included  in  the  above  es- 
timate. 

There  are  other  uses  for  electrical  power,  such  as 
smelting  molybdenite  concentrates  for  the  manufac- 
ture of  ferromolybdenum.  There  are  large  bodies  of 
sulphide  ores  suitable  for  the  manufacture  of  sul- 
phuric acid,  and  the  iron  residue  plant  makes  a  very 
fair  iron  ore.  It  is  too  high  in  sulphur  to  be  used  in 
a  blast  furnace  without  mixing  it  with  low  sulphur 
ores,  but  with  electric  furnace  treatment  it  makes  a 
good  grade  of  low  sulphur  pig.  If  a  smelting  plant 
were  built  at  Belleville,  Ont.,  of  a  size  sufficient  to 
treat  200  tons  a  day,  it  would  mean  the  use  of  15,000 
bp.  and  the  development  of  a  steel  indu.stry  which 
would  in  turn  bring  many  other  industries  in  its 
train.  Very  little  is  known  at  the  present  of  the 
eomposition  of  many  of  Hastings  County  ores;  as  an 
instance,  it  has  been  shown  that  the  titaniferous  ores 
carry  0.4  per  cent  vanadium  and  that  the  vanadium 
can  be  retained  in  the  pig  iron,  aiul  the  titanium  slagg- 
ed off. 

There  is  no  question  about  the  quality  of  the  metal 
made  from  these  titaniferous  ores  in.  an  electric  fur- 
nace, claimed  Mr.  Evans,  and,  with  the  enormous 
bodies  of  ore  which  are  to  be  found  throughout  Can- 
ada and  the  amount  of  water  power  available,  in  many 
cases  as  yet  undeveloped  and  in  close  proximity  to 
the  ore  deposits,  an  industry  started  in  Bellevill- 
would  develop  others  of  like  nature  in  other  parts  of 
Canada,  so  that  Hastings  County,  which  was  the 
pioneer  county  in  mining  the  first  iron  ore  mined  in 
Ontario,  and  the  pioneer  in  the  direct  smelting  of 
titaniferous  ores,  may  yet  be  the  pioneer  in  the  iron 
and  steel  industries  in  Ontario,  utilizinu  all  Cain 
dian  ores  and  all  Cuiadian  reagents  for  the  complete 
conversion  of  ore  into  refined  steel. 
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THE  PLANT  EXTENSIONS  OF  THE  DOMINION 
STEEL  CORPORATION. 

Tht;  extcjisive  prograinme  of  additions  and  modern- 
ization of  plant  which  the  Dominion  Steel  Corpora- 
tion lias  for  some  time  been  employed  u|)on  is  ])0W 
approaching  completion,  and  a  general  survey — which 
it  is  hoped  later  to  supplement  by  more  detailed  par- 
ticulars and  photographs — is  of  timely  interest. 

Plate  Mill. 

This  is  a  3-high,  110  inch,  sheared-plate  motor- 
driven  mill.  It  will  roll  from  inch  up  to  the  large 
plate  required  by  Lloyds,  and  a  maximum  output  of 
12,000  tons  per  month  is  anticipated. 

The  furnace  building  is  140  ft.  by  227  ft.  The 
steel  framework  of  this  building  is  in  course  of  erec- 
tion. 

The  shear  building,  which  is  almost  complete,  is 
300  ft.  long  by  350  ft.  wide. 

The  mill  building  is  80  ft.  long  by  2.50  ft.  The  slab- 
crane  runway  is  80  ft.  by  200 -ft.,  the  convevor  hot- 
bed 100  ft.  by  560  ft. 

The  main  motor,  weighing  500  tons,  is  4,000  h.p.,  82 
revs,  with  suitable  pinion  reduction. 

The  heating  furnaces  will  be  gas-fired,  the  gas  being 
obtained  from  the  new  coke-oven  plant. 

The  site  of  the  mill  has  been  chosen  with  regard 
to  the  transportation  of  ingots  from  the  oi)en-hearth 
furnaces,  and  the  company  was  fortunate  in  having 
a  central  site  within  its  works  with  a  solid  rock  bot- 
tom which  has  enabled  the  foundations  of  the  new 
mill  to  be  put  in  with  exceptional  solidity. 

Power  Plant. 

In  addition  to  the  large  amount  of  electric  power 
required  to  operate  the  Plate  Mill,  the  Company  had 
decided  on  a  policy  of  electrifying  all  the  mills  and 
substituting  electric  power  for  steam  wlierever  pos- 
sible. As  a  necessary  part  of  this  programme  a  new 
central  power  station  is  being  provided.  The  gen- 
erators comprise  one  5,000  kw.,  two  3,000  kw.,  and  one 
500  kw.  turbo-alternators,  and  one  1,000  kw.  motor 
generator.  Steam  for  o])oration  of  the  turbines  Avill 
be  provided  by  boilers  fired  by  waste  blast-furnace 
gases.  Additional  pumping  equipment  is  also  being 
provided  for  the  turbine  coiulensers.  The  new  power- 
house is  80  ft.  by  100  ft.,  fireproof  construction  and 
equipped  with  a  50  ton  overhead  crane.  Space  has 
been  left  for  additional  generating  capacity.  The 
28"  rail-mill  is  being  oquipi)ed  with  a  motor  to  replace 
the  steam  engine  previously  used  there. 

The  general  layout  of  the  Dominion  Steel  Companj-'s 
plant  has  not  hitherto  been  remarkable  for  its  fuel 
economy,  which  is  not  surprising  in  view  of  the  re- 
markably low  price  fixed  li\'  the  contract  with  the 
Dominion  Coal  Company,  I'luler  the  consolidated 
arrangement  of  the  two  i-oui panics,  however,  the  ne- 
cessity for  fuel  economy  has  become  extremeh"  press- 
ing in  view  of  the  increase  in  the  costs  of  coal  produc- 
tion and  the  extreme  improbability  of  any  permanent 
retardation  of  the  increase  in  the  cost  of  coal  produc- 
tion which  the  Dominion  collieries,  along  with  the  rest 
of  the  world,  must  ex|)ect  in  the  future.  This  state- 
ment must  not  be  misunderstood  as  intimating  that 
any  s])ecial  difficulties  are  to  be  apprehended  in  the 
Dominion  Coal  Comniny's  jiractice,  but  merely  to 


point  out  that  the  Sydney  companies,  in  common  with 
all  other  coal  operators,  must  expect  a  steadily  rising 
factor  of  coal  cost. 

It  is  interesting  to  note,  therefore,  that  all  the  e.x 
tensions  carried  out  or  conteiriplated  by  the  Dominioi. 
Steel  Cor{)oration  keep  prominently  in  mind    the  nf 
cessity  to  rerluce  fuel  costs. 

Coke-Ovens. 

The  new  ovens  are  giving  most  satisfactory  results, 
but,  owing  to  the  shut-down  of  the  blast  furnace-, 
only  sufficient  coke  is  being  made  to  keep  the  oven- 
warm.  The  new  coke-plant  of  the  Dominion  Stet-i 
Company  is  the  finest  in  Canada,  and  equal  to  any 
in  North  America,  in  efficiency,  if  not  in  size. 

The  Collieries. 

The  reduction  in  outlet  for  the  coal  produced  by 
the  collieries  occasioned  by  the  lessened  quantity  of 
coke  required  is  now  being  made  up  by  the  demand 
from  Europe,  at  the  moment  greatly  increased  by  the 
railway  strike  in  Britain.  The  demand  for  coal  for 
export  from  North  America  is  only  limited  by  the 
slii])piiig  tonnage  available. 

A  number  of  projects  are  under  way  or  in  contem- 
plation at  the  collieries.  A  ne'.v  shaft,  for  ventilation 
[lumping  and  man-hoisting,  is  being  sunk  between 
the  No.  1  and  No.  2  collieries,  and  is;  about  halfway 
down  to  the  Plialen  seam,  which  it  is  intended  to  tap. 
A  similar  shaft,  with  a  like  purpose,  is  projected  near 
the  Caledonia  Colliery.  The  work  of  re-habilitating 
and  e((uipping  No.  12  Collier}',  which  was  interrupted 
by  the  war  is  resumed.  Prospecting  operations  look- 
ing towards  the  opening  of  one  of  the  lower  seams 
are  in  progress.  At  one  or  two  of  the  collieries  ex- 
haust-steam turbines  are  being  installed,  and  the 
policy  of  using  electric  power  wherever  possible, 
which  was  commenced  some  fifteen  years  ago,  is  be- 
ing continued.  A  large  turbo-generator  set  pur- 
cha.sed  for  the  Springhill  Mines  before  the  war  is  in 
process  of  erection,  but  this  has  been  much  delayed 
by  the  imjiossibility  of  getting  parts. 

*  The  development  of  new  collieries,  which  is  a  never- 
ending  necessity  in  a  large  coal  property,  has  been 
suspended  since  1912,  and  it  is  therefore  to  be  ex- 
pected that  future  appropriations  of  the  Dominion 
Steel  Corporation  will  contain  large  provision  for  the 
development  of  new  mines. 

With  regard  to  the  immediate  future  of  the  opera- 
tions at  the  Sydfiev  Plant,  '-Iron  and  Steel  of  Canada" 
is  informed  that  it  is  intended  to  resnmc  operations 
commencing  about  October  10th  on  one  blast  fur- 
nace, two  100-ton  and  five  .50-ton  open  hearth  fur- 
naces, single  turn  on  the  blooming  mill  and  single 
turn  on  the  billet  mill. 

At  the  present  moment  the  rod  mill  and  wire  milK 
are  operating,  and  have  been  operating  continuously. 
In  addition,  the  coke  oven  have  been  running  on  the 
smallest  possible  output  sufficient  to  keep  them  in 
good  condition.  This  department  will  of  course  oper- 
ate on  a  larger  scale  as  soon  as  the  furnaces  are  start- 
ed up. 

T'nder  the  intended  scale  of  operations,  the  output 
of  steel  ingots  will  be  about  15.000  tons  monthly. 
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NEW  GLASGOW  NOTES. 

The  business  outlook  at  New  Glasgow,  while  not 
giving  very  encouraging  prospects  for  the  future,  is 
on  the  whole,  at  present,  good.  Ail  the  manufacturing 
plants  are  operating,  and  Avhile  no  large  orders  are 
being  booked,  tliere  appears  to  be  considerable  busi- 
ness in  liand  which  will  ensure  continuous  operations 
for  some  time. 

Operations  at  the  Trenton  Plant  of  the  Xova  Scotia 
Steel  and  Coal  Company  have  been  somewhat  cur- 
tailed during  the  past  month,  about  75  per  cent  of  the 
ta]>acity  working  force  being  employed. 

.\racKay  &  Fraser.  Ijimited,  successors  to  the  Can- 
ada Tool  &  Specialty  Com|)any  and  Murray  &  Fraser, 
report  business  good  in  the  gas  engine  line.  The  7iew 
foujidry  building  recently  erected  is  not  yet  fully 
equipped,  and  the  company  is  therefore,  not  yet  in  a 
position  to  produce  to  their  maximum  eapactiy,  but 
are  finding  a  ready  market  for  their  present  oi;tput. 
This  firm,  while  but  a  few  nionths  old,  have  in  that 
time  been  very  nmch  encouraged  by  the  numerous 
enquiries  for  their  product,  and  tlie  prospects  of 
futL-re  business  are  particularly  bright.  They  will 
specialize  on  the  manufactui-e  of  the  Fraser  Marine 
Gas  Engine. 

Messrs.  J.  \V.  Cumming  i^c  Sons,  Liiuitetl.,  also  re- 
trpc  good  business.  They  are  handling  a  consider- 
able tonnage  in  small  sliip  forgings,  such  as  ship's 
knees,  etc. 

The  I.  Mathesoii  &  Co.,  Limited,  are  producing 
considerable  tonnage  in  boiler  and  general  plate  work, 
as  well  as  in  the  various  products  of  their  foundry. 

The  Maritime  JJridge  Cniiipany,  Limited,  have  their 
jilant  working  about  75  i)er  cent  capacity  with  busi- 
ness on  their  books  sufficient  for  the  next  few  months. 

OUR  MARITIME  LETTER. 

The  Business  Situation. — The  Exchange  Discount  af- 
fecting United  States  Sales. 

Recently  .several  large  firms  have  proposed  to  their 
large  Canadian  customers  the  sharing  of  the  discount 
rate  on  Canadian  currency. 

This  is  most  gracious  act  and  the  spirit  that  prompts 
it  a  commendable  one ;  as  a  long  sighted  sales  policy 
however  it  will  bear  further  investigation,  and  if 
adopted  generally  would  appear  to  work  out  as  fol- 
lows,— Should  the  Canadian  customer  yield  to  his 
inclination  and  reciprocate  by  continuing  and  increas- 
ing his  purchases  the  already  overlarge  debit  trade 
balance  would  be  increa.sed,  causing  higher  premiums 
on  New  York  funds  on  account  of  the  greater  Cana- 
dian demand,  resulting  in  further  depreciation  of  the 
Oanadian  currency. 

The  American  firm  would  accordingly  be  called 
upon  to  share  in  an  increasing  discount  rate  until 
obliged  to  withdraw  his  proposal  and  be  in  a  poorer 
position  than  the  original  one. 

It  would  seem  that  the  proper  manner  to  accom- 
plish the  sanu'  object  would  be  for  the  American  pub- 
lie  to  invest  their  large  surplusage  in  the  goods  and 
securities  of  the  countries  to  whom  they  wish  to  ex- 
port, thus  giving  them  credit  which  they  in  turn  might 
exchange  for  American  goods. 

This  very  question  is  to-day  having  the  serious  con- 
siilcratio]!  of  the  bigger  business  interests  and  we 
may  oxpoet.  that  very  shortly,  active  measures  will 
be  provided  to  supjtly  these  credits. 


MARKET  NOTES. 

COAL.— Very  interesting  figures  are  given  in  The 
Weekly  Digest  of  the  National  Coal  Association  with 
regard  to  the  world  supply  of  this  commodity.  Ex- 
clusive of  the  domestic  production  the  export  require- 
ments of  coal  for  the  world  is  about  180,000,000  tons 
and  the  total  available  to  meet  this,  but  not  including 
the  United  States  is  about  98,000,000  tons,  leaving  a 
balance  of  82,000,000  tons  to  be  .supplied  by  them. 
The  prospects  of  securing  bottoms  to  carry  this  quan- 
tity are  most  remote,  even  if  the  coal  were  available. 
The  output  of  American  coal  for  1919  must  be  some 
fifty  to  seventj'-  million  tons  less  than  in  1918. 

With  the  great  demand  and  the  small  prospects  of 
satisfying  it,  it  Avill  truly  be  an  extraordinary  abnor- 
mal condition  which  will  prevent  higher  prices  on  this 
basic  commodity. 

We  venture  the  statement  that  the  Canadian  rail- 
roads will  carry  more  coal  this  winter  than  any  time 
in  the  past. 

STEEL. — The  big  steel  strike  is  an  accomplished 
fact,  althought  just  what  percentage  of  strikers  are 
employees  of  the  Steel  Corporation  has  not  yet  been 
definitely  stated.  With  the  steel  mills  working  at 
about  80%  capacity  and  a  falling  export  market  it 
would  seem  that  the  Unions  have  not  selected  what 
might  be  termed  the  p.sychological  moment  for  such  a 
step.  The  position  taken  by  Judge  Gary  apparently 
has  the  universal  sympathy  and  backing  of  the  public. 

When  it  is  considered  that  the  average  wage  per 
man  is  to-day  at  the  rate  of  .$1,950  per  annum  any 
accusation  that  a  fair  wage  is  not  being  paid  does  not 
appear  justifiable.  Figures  on  other  lines  of  business 
are  not  so  easily  available,  but  exclusive  of  the  rail- 
roads we  hardly  think  they  would  compare  favorably 
with  the  wages  of  the  steel  corporation  employees. 

That'the  strike  will  be  of  any  lengthy  duration  does 
not  seem  probable  although  new  factors  may  enter 
Avhicli  may  prolong  it  indefinitely. 

With  the  falling  off  of  exports  and  in  view  of  the 
fact  that  the  mills  have  only  been  working  at  approxi- 
mately 80%  of  capacity  an  increase  in  steel  prices  is 
not  to  he  looked  for  shortly,  although  some  of  the 
more  refined  manufactures  may  advance  slightly. 

COPPER.— The  market  for  this  product  is  rather 
sluggish  at  present  compared  with  its  activity  a  few 
months  ago.  The  immense  export  demand  has  not 
materialized  no  doubt  principally  because  a  satisfactory 
system  of  financing  has  not  yet  been  arranged  with 
the  various  nations.  That  there  will  be  an  ultimate 
heavy  demand  is  beyond  question,  but  at  present  food 
products  are  the  first  consideration  and  the  importa- 
tion of  them  is  helping  to  further  reduce  the  value  of 
the  currency. 

EXCHANGE. — Sir  George  Paish  seems  to  have  been 
pretty  near  the  mark  when  he  predicted  Sterling  ex- 
change at  $4.00.  A  mark  of  $4.12  has  been  reached 
already,  much  to  the  concern  of  the  American  business 
man  who  is  anxiously  watching  the  export  market. 
Free  Trade  evidently  has  the  property  of  rais.ing  an 
invisible  tariff  wall  which  is  difficult  to  surmont. 
With  the  large  i-equirements  of  foodstuffs  and  coal  it 
is  not  at  all  improbable  that  $4.00  Sterling  will  be 
reached.  I-'cr  the  i>resent  the  Canadian  is  winning 
in  a  monetai-y  way  in  paying  for  goods  which  were 
purchased  inonths  ago.  by  Iniying  sterling  at  the  lower 
f  i^'ure. 


238 


IRON  AND  STEEI;  OF  CANADA 


October,  VJl'i 


WIRE  ROPES.— The  only  competitor  of  the  Cana- 
dian wire  rope  makers  in  Canada  is  the  British  manu- 
facturer, but  with  the  increase!  fuel  costs  in  the  Bri- 
tish Isles  and  a  strong  demand  for  the  special  steels 
from  which  the  ropes  are  made,  this  competition  will 
not  be  as  keen  but  that  the  Canadian  maker  will  be 
thinking  of  higher  prices. 

BRICK.— Good  grade  firebrick  from  the  United 
Kingdom  are  quoted  at  from  165  shillings  to  185  shil- 
lings per  thousand  and  advices  from  there  indicate  an 
upward  tendency. 

FLUORSPAR. — Fluorspar  gravel  containing  73  to 
78%  calcium  fluoride  is  quoted  at  22  shillings  to  24 
shillings  per  ton  of  2240  lbs.  F.O.R.  English  ports. 

FERHOMANGANESE.— The  market  on  this  com- 
modity is  rather  dull  at  present  and  the  American 
quotations  are  in  the  neighborhood  of  $105  per  ton. 
With  the  steel  strike  on  and  the  consumption  conse- 
quently reduced,  there  is  likely  to  be  very  little  price 
movement. — A. M.S. 


SCOTIA  DIRECTORS  SAIL  FOR  EUROPE. 

Mr.  1).  H.  McDougall,  President  of  the  Nova  Scotia 
Steel  Company,  Colonel  Cantley,  of  the  National  Rail- 
ways Board  and  a  director  of  Scotia,  and  Mr.  W.  D. 
Ross,  a  director  of  the  Royal  Bank  of  Canada  and  of 
Scotia,  accompanied  by  their  secretaries  sailed  for 
England  on  the  8th  October. 

Before  sailing,  Mr.  McDougall  gave  out  an  interview 
to  the  newspapers.  Mr.  McDougall  stated: 

The  principal  ()l)jeet  of  the  trip  is  to  endeavor  to 
lay  a  solid  foundation  and  make  connections  for  future 
development  of  Scotia.  The  securing  of  more  ship- 
ping will  be  one  of  their  endeavors,  so  as  to  place 
the  company  in  a  position  to  regain  markets  that  had 
to  be  abandoned  during  the  war.  Mr.  McDougall  warn- 
ed against  expectation  of  an  immediate  rush  of  orders 
as  a  result  of  their  trip.  They  were  looking  ahead  some 
years,  he  said,  and  if  the  foundation  was  laid  for  future 
trade,  even  without  much  business  for  the  imme- 
diate future,  it  would  be  considered  satisfactory. 

Scotia  Coal  had  already  been  sold  in  Holland  and  in 
substantial  quantities  in  the  Mediterranean,  nios^t  of 
this  being  exported  in  the  company's  own  boats.  Some 
enlargement  of  this  trade  w^as  hoped  for,  but  the  com- 
pany had  greater  expectations  as  regards  the  sale  of 
iron  ore.  It  was  expected  to  build  up  a  large  market 
for  the  Wabana  ore  in  Great  Britain.  With  this  in 
view,  the  company  was  pushing  development  of  its 
Wabana  iron  areas,  so  as  to  make  available  for  ship- 
ment a  large  proportion  of  the  excellent  ore  from  this 
deposit,  which  Mr.  McDougall  considers  the  finest  in 
the  world  of  its  kind.  It  was  also  expected  to  make 
j)reliminary  arrangements,  which  in  a  comparatively 
short  time  would  lead  to  orders  from  abroad  for  steel 
cars  and  heavy  forgings  used  in  shii)s,  for  wliicli  work 
the  Scotia  plant  is  well  equipped. 

Amalgamation  Talk. 

Asked  about  tlie  Scotia  Steel-Scotia  amalgamation 
talk,  Mr.  McDougall  said  that  as  far  as  Scotia  was 
concerned  there  was  absolutely  nothing  doing  in  that 
direction  at  present,  and  wluitever,  the  opinion  had 
been  in  the  past,  his  company  was  not  disposed  to  con- 
sider amalgamation  at  the  present  time.  As  regards 
the  submarine  area  question,  Mr.  McDougall  said  there 


were  no  new  developments.  The  matter  was  in  the 
hands  of  the  Government  and  Scotia  awaited  their 
further  action  with  entire  confidence  as  to  the  out- 
come. 

Concluding  the  interview,  Mr.  McDougall  said  he 
expected  improved  conditions  next  spring  of  which 
Scotia  counted  upon  obtaining  a  substantial  share. 
There  would  be  in  the  next  future,  he  thought  a  more 
extensive  development  of  the  coal  field  and  a  larger 
production  from  the  steel  works. 

Mr.  McDougall  expects  to  visit  the  principal  iron- 
ore  districts  in  Britain,  F'ranee,  Spain  and  the  Scan- 
dinavian Peninsula,  and  also  to  visit  Italy  and  pos- 
sibly the  Levantine  countries. 


OVER  PRODUCTION  OF  FERRO-CHEOME  IN 
FRANCE. 

The  following  statement  regarding  the  production 
of  ferro-chrome  in  France  has  been  received  from  the 
office  of  the  Commissioner  General  of  Canada  in 
France. 

Having  received  a  letter  asking  what  market  there 
would  be  in  France  for  Canadian  ferro-chrome,  in- 
quiry was  made.  The  Ministere  de  la  Keconstitution 
Industrielle  (Direction  des  matieres  Premieres),  74 
Avenue  des  Champs-Elysees,  Paris,  made  the  follow- 
ing statement:  "I  beg  to  inform  you  that  France  has 
always  been  an  exporter  of  ferro-chrome,  both  or- 
dinary and  refined,  the  production  of  its  factories 
greatly  exceeding  the  national  consumption.  Our 
electro-metallurgical  works  also  manufacture  the 
other  ferro-alloys  (tungsten,  molybdenum,  nickel,  etc.) 
in  sufficient  quantities." 

A  letter  from  the  Comptoir  Frangais  de  Ferro- 
Chrome,  7  Avenue  du  Coq,  Paris,  addressed  to  the 
Union  des  Industries  Metallurgiques  et  Minieres.  7 
rue  de  Madrid,  Paris,  said:  "We  beg  to  return  here- 
with letter  from  the  Commissioner  General  for  Can- 
ada which  was  enclosed  in  yours,  and  would  ask  you 
to  advise  him,  in  connection  with  his  request  for  in- 
formation concerning  the  market  in  France  for  ferro- 
chrome  and  other  ferro-alloys  manufactured  by  Cana- 
dian works,  that  said  works  stand  no  chance  of  suc- 
cess, for  the  electro  metallurgical  industry  of  this 
country,  by  reason  of  its  large  production,  is  itself 
obliged  to  find  a  market  in  foreign  countries  for  its 
production  of  ferro-alloys  of  all  kinds.  In  short,  the 
production  in  France  of  these  alloys  exceeds  the  coun- 
try's requirements,  and  the  stocks  actually  available 
in  the  works  are  sufficient  to  cover  the  needs  of  the 
French  market  until  the  beginning  of  next  year  and 
even  beyond  that  time.  We  would  add  further,  that 
our  electro-metallurgists  have  taken  steps  so  that  the 
French  Government  will  close  the  market  for  ferro- 
alloys to  all  foreign  importation." 

Mr.  Antonin  Parouty.  chemical  engineer,  11  Rue  de 
Prague.  Paris,  said:  "The  factories  that  have  been 
engaged  in  producing  ferro-chrome.  many  of  them 
15.000  horse-power,  have  been  all  obliged  to  close  down 
and  many  of  them  are  considering  manufacturing 
something  else,  if  they  have  not  done  so  already.  These 
factories  are  splendidly  installed  and  mostly  in  the 
French  Alps,  i.e.,  in  the  Departments  of  SaVoie  and 
Hautes-Alps  (Douphine  and  Gresivaudan)." 


October,  1919 


IRON  AND  STEEL  OF  CANADA 


239 


Speech  by  Col.  Thos.  Cantley  on  the  Eight  Hour  Day  before 
the  Industrial  Conference  at  Ottawa,  Sept.  1  7th,  1919 


Mr.  Chainuaii,  ladies  and  gentlemen :  Many  of  the 
speakers  on  both  sides  of  the  Chamber  have  thought 
it  necessary  to  refer  to  the  early  age  at  which  they 
entered  their  life's  struggle,  the  lowest  age  yet  claim- 
ed being  eleven  years.  I  will  not  detain  you  with 
any  data  as  to  my  youthful  experience,  and  my  auto- 
biograpliy  lias  not  yet  been  written.  Some  of  ray  early 
life  history  is  known  to  my  good  friend  Premier  Mur- 
ray, who  with  two  members  of  his  Cabinet  are  now 
with  us.  I  only  hope  Premier  Murray  will  not  tell 
all  he  knows  of  me. 

P'or  a  matter  of  sixteen  years,  I  had  the  privilege 
of  leading  an  industrial  army  of  from  eight  to  ten  or 
perhaps  twelve  thousand  men.  On  the  matter  of 
hours  of  labor  I  have  an  open  mind,  as  evidenced  by 
the  fact  that  at  different  times  and  under  differing 
circumstances  we  have  worked  gangs  in  four  shifts  of 
six  hours,  three  shifts  of  eight  hours,  and  two  shifts 
of  eleven  and  thirteen  liours,  the  reason  being  tliat 
the  character  of  the  labour  differed.  In  forging  ham- 
mered car  axles,  which  is  perhaps  the  hardest  and  the 
hottest  manual  labour  that  I  know  of,  six  hours  is 
about  as  much  as  can  be  successfully  worked ;  and  the 
largest  continuous  daily  output  in  my  experience  has 
been  obtained  from  four  shifts  working  six  hours 
each. 

The  question  of  hours  depends,  in  my  judgment, 
largely  upon  such  considerations.  Various  considera- 
tions are  involved  in  this  whole  question  of  hours.  One 
of  them  is:  Can  we  afford  it?  Mr.  Lloyd  George,  who, 
as  we  all  know,  for  many  years  took  a  very  deep  in- 
terest in  all  social  questions  and  matters  of  this  kind, 
recently  made  the  statement  that,  as  a  result  of  the 
lessening  of  the  hours  of  labour  within  recent  years, 
it  had  been  demonstrated  that  the  output  bore  an 
exact  mathematical  relation  to  the  reduction  of -hours. 
He  made  the  statement  that  a  recent  analysis  of  the 
facts  led  him  to  the  conclusion  that  he  Avas  wrong  in 
the  viev.-  that  he  had  formerlj^  taken  in  regard  to  the 
effect  of  a  reduction  of  hours  of  work  as  it  affected 
output. 

During  the  last  four  years  wc  have  had  an  era  of 
great  apparent  prosperity  in  this  country — I  repeat, 

apparent  prosperity  and  we  are  now  face  to  face 

with  a  condition  and  situation  such  as  we  have  not  ex- 
perienced in  the  past.  I  illustrate  that  by  saying  that 
the  cost  of  all  our  basic  materials  has  undergone  an 
enormous  change.  The  cost  of  coal  in  eastern  Can- 
anda,  in  Xova  Scotia,  is  more  than  double  what  it  was 
in  pre-war  days;  the  co.st  of  coke  has  increased  238 
per  cent ;  the  cost  of  pig  iron  has  increased  266  per 
cent;  and  the  cost  of  producing  steel  ingots  has  in- 
creased 273  per  cent.  Now,  gentlemen,  these  are 
figures  that  cannot  successfully  be  controverted.  I 
am  six-akiii^'  hy  the  book,  and  the  figures  are  open  to 
examination;  and  have  indeed  been  examined  by  offi- 
cers appointed  by  my  friend  on  tlir  phi i  t  Di  iM  hen' 
(Mr.  C.  A.  Macgrath),  who  so  ably  carried  on  tlic  fuol 
control  of  this  country  in  a  time  when  it  was  a  matter 
of  very  grave  doubt  if  we  should  be  able  to  carry  on 
80  far  as  fuel  was  concerned.  As  a  matter  of  "fact, 
so  high  have  these  costs  become  that  to-day  in  Cape 
Breton  not  a  ton  of  pig  iron  or  of  steel  ingots  is  being 


produced.  Why  is  that?  It  is  because  neither  the 
domestic  nor  any  foreign  market  will  pay  the  cost,  to 
say  nothing  of  any  profits  to  the  industry. 

We  are  not  in  a  position  either  to  export  that 
material  to  the  consuming  centres  of  the  world  or 
use  it  in  this  country,  and  present  costs  will  have  to 
be  reduced  before  we  are  able  to  do  so.  Now,  that  is 
a  serious  situation.  Can  we  improve  it  by  shortening 
the  hours  of  labour?  I  only  ask  the  question. 

Another  question  comes  up  as  to  the  present  effi- 
ciency of  labour  under  shorter  hours.  In  certain  re- 
spects, and  in  regard  to  certain  kinds  of  businesses, 
yes;  in  regard  to  others,  no.  My  judgment  following 
an  experience  extending  over  a  period  of  35  years,  is 
this,  that  20  years  ago,  15  years  ago,  25  years  ago, 
so  far  as  ordinary  labour  was  concerned — I  am  not 
speaking  now  of  skilled  labour,  or  labour  in  connec- 
tion with  automatic  machinery,  but  of  the  ordinary 
unskilled  labour  of  the  country — we  were  getting 
from  20  men  as  much  service  as  we  are  getting  to- 
day from  25  or  30  men.  That  is  my  deliberate  opinion; 
it  is  only  an  opinion;  and  I  may  be  wrong;  for  I  am 
often  wrong ;  but  in  regard  to  that  matter  I  fancy  I 
am  not. 

Reference  has  been  made  to  the  results  following 
shorter  hours  and  the  possibility  in  connection  with 
shorter  hours  in  certain  industries ;  and  as  illustrating 
that  point  my  friend  Colonel  Carnegie,  has  referred 
to  the  experience  of  Sir  Robert  Hadf ield  and  his  firm. 
Reference  has  also  been  made  to  Ford  and  some  others. 
Now,  I  would  like  to  say,  so  far  as  the  Hadfield  firm 
is  concerned,  that  they  had  an  absolute  monopoly 
protected  by  patents  over  a  period  of  years;  their  pro- 
duct had  no  competitor;  they  were  able  practically  to 
control  the  whole  market  in  that  line.  What  they 
really  did  was  not  so  much  to  give  the  shorter  hour 
as  to  establish  piece-work,  which  in  some  respects 
means  the  same  thing.  Another  gentleman,  in  the 
cement  trade,  referred  elsewhere  to  the  fact  that  he 
had  given  his  men  9  hours,  and  he  proceeded  to  sa.y : 
"What  I  told  them  was  that  if  they  kept  their  rock- 
bin  filled  I  would  give  them  a  9-hour  day.  What 
he  really  did  was  to  put  them  on  piece-work,  and  if 
the  men  had  filled  their  rock-bin  in  8  hours  of  7  hours, 
or  6  hours,  that  was  what  he  wanted.  It  was  piece 
work,  not  a  9-hour  day.  When  you  get  down  to  the 
facts  your  find  that  Hadfield  or  Ford  or  Lord  Lever- 
liolme,  have  a  monopoly  by  reason  of  patents  or  some 
secret  process,  or  something  else  not  common  to  other 
lines;  so  that  these  cases  do  not  apply;  that  is  the 
point. 

With  regard  to  the  railway  situation,  owing  to  the 
McAdoo  award  the  increased  wages  paid  on  the  Cana- 
dian National  Railway  system  this  year  will  exceed 
that  paid  last  year  to  the  same  number  of  men  by  ap- 
proximately $20,000,000.  If  we  take  the  three  great 
railway  systems — Canadian  National,  the  Grand  Trunk, 
and  the  Canadian  Pacific — the  increased  wages  paid 
this  year  over  last  year  will  practically  aggregate  one 
hundred  millions  of  dollars,  possibly  a  little  more. 
Where  is  that  spread?  We  have  practically  8.000,000 
people  in  Canada;  say  8,200,000,  of  whom  200,000  are 
engaged  in  railway  work.  The  8,000.000  have  to  ab- 
sorb that  $100,000,000.  whicli  is  pf|uiva]oiit  to  $5  per 
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month  for  every  i'amily  in  Canada,  assuruing  five  peo- 
ple to  a  family.  Now,  take  the  receipts  and  outgoings 
of  the  Canadian  National  system  for  the  first  six 
months  of  this  year.  The  gross  receipts  exceeded 
those  of  the  same  period  last  year  by  about  $7,r)00,000; 
the  outgoings,  largely  labour,  amounted  to  $8,500,000, 
more  than  the  total  receipts.  The  increased  receipts 
of  $7,500,000  were  largely  made  up  of  increase  in 
freight  rates —  not  in  increase  in  freight  carried,  for 
the  total  tonnage  did  not  increase  over  that  of  last 
year  to  any  appreciable  extent.  The  passenger  busi- 
ness increased,  because  they  were  carrying  to  the 
WesL  u  large  number  of  returned  soldiers,  and  as  a 
matrer  of  fact  the  pleasure  travel  to-day  is  greater  by 
liii'  man  it  ever  was  before  in  this  country.  But,  so 
lar  as  purely  mercantile  traffic  is  concerned,  there 
was  relatively  no  increase,  though,  in  fact  in  one 
month  there  was  a  very  decided  increase,  aggregating 
over  400,000  tons. 

In  my  opinion  an  8-hour  day  all  over  Canada  for  all 
industry  is  not  now  possible.  You  will  ask  me  what 
those  figures  in  regard  to  increased  cost  of  railway 
operation  and  other  increased  costs  have  to  do  witii 
the  question.  They  have  this  to  do  with  it.  In  view 
of  our  present  tremendous  responsibilities — the  great 
amount  of  money  that  has  to  be  raised  in  this  country 
for  not  a  few  years  to  come — can  we  afford  it?  1 
simply  put  the  question  to  you.  Each  of  us  must 
answer  it  as  best  he  can  in  his  own  way,  in  the  light 
of  all  the  information  we  can  obtain,  and  in  fairness 
to  the  prosperity  and  progress  of  our  common  coun- 
try. 


POSSIBILITIES  OF  IRON  AND  STEEL  INDUSTRY 
IN  BRITISH  COLUMBIA— LOCAL  OPINIONS. 

The  possibilities  of  an  iron  and  steel  industry  being 
established  in  British  Columbia  has  been  the  subject 
of  animated  discussion  since  the  publication  of  the 
report  that  large  and  rich  deposits  of  limonite  have 
been  located  in  the  Whitewate  River  District,  some 
(listMncp  from  the  town  of  Lilloeet,  B.C.  J.  H.  Haw- 
thornthwaite,  M.  P.,  who  is  interested  in  the  proper- 
ties and  who  made  a  trip  into  the  Interior  to  inspect 
them,  goes  so  far  as  to  say  that  there  are  now  assured 
to  this  Province  "blast  furnaces,  rolling  mills  and  all 
other  necessary  accessories  to  the  operation  of  a  great 
steel  plant."  Mr.  Hawthornthwaite,  with  whom  were 
competent  engineers,  gives  is  as  his  belief  that  the  re- 
gion lying  between  the  Klino  on  the  north  of  the  Chileo 
Lake  on  the  south,  a  distance  of  nearly  one  hundred 
miles,  contains  the  largest  known  exposure  of  iron 
ore.  He  says  that  such  a  large  deposit  of  high  grade 
iron  ore,  including  hematite,  limonite,  and  ironstone, 
cannot  remain  unused  for  long.  Small  mountain  ranges, 
he  says,  can  be  seen  in  all  directions  which  are  literally 
clothed  with  iron  from  the  summits  down  to  far  below 
the  timber  line.  As  to  transportation  he  explains 
that  a  comparatively  short  spur  line  would  furnish 
connection  with  the  Pacific  Great  Eastern  Railway, 
and  thus  provide  a  ready  means  of  access  to  the  coast. 
While  Mr.  Hawthornthwaite  would  like  to  see  the 
Provincial  Government  take  hold  of  the  property,  de- 
velop it,  and  baek  financially  the  launching  of  a  steel 
industry  he  declares  that  "no  difficulty  whatsoever 
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will  t)f'  expenciH'ed  in  eommeucing  operations  at  once 
by  the  introduciion  of  outside  capital.  "If  the  .same 
energy  is  displaye(i,  '  continues  this  member  of  the 
Provincial  Jjegislature  m  pro.seeuting  this  enterprise 
as  was  expcMfled  in  carrying  on  the  war  it  should  be 
j)ossit)le  to  hav(^  the  project  well  underway  within 
thirty  days.  Where  ttie  roiling  mills  and  subsidiary 
plants  will  be  placed  is,  of  cour.se,  a  matter  for  careful 
discussion  and  investigation.  But  1  am  of  the  opinion 
that  there  can  be  no  question  that  Ladysmith  offers 
an  ideal  location  for  the  establishment  of  blast  furna- 
ces. Two  great  corporations  are  engaged  in  that 
neighborhood  in  mining  the  finest  coke  producing 
coal  to  be  found  on  the  Pacific  Coast.  A  coking  plant 
in  connection  with  these  mines  coud  be  readily  and 
economically  established  which,  together  with  the  blast 
furnaces,  would  provide  labor  for  several  thou.sand 
men.  Thus  would  a  long  step  be  taken  towards  solv- 
ing one  of  the  problems  that  Vancouver  Island,  as  well 
as  the  rest  of  the  Province,  will  have  to  meet  sooner 
or  later. 


An  iron  and  steel  industry  for  western  Canada  has 
been  the  theme  of  the  booster  for  the  past  two  years. 
The  question  of  market  for  the  product  has  '  been 
overlooked.  We  all  like  to  see  new  industries  estab- 
lished in  our  midst,  but  it  is  better  that  an  industry 
should  not  be  established  than  that  it  should  fail  be- 
cause the  o{)portunity  for  it  is  not  ripe.  As  a  matter 
of  fact  the  market  is  the  first  essential.  This  was  seen 
in  the  case  of  the  plant  at  Port  :vroody.  where,  as  soon 
as  war  orders  for  Japan  were  cancelled,  a  stock  of 
600  tons  of  electric  pig  accumulated  which  could  not 
find  an  opening  in  the  local  market.  The  rolling  mills 
at  Medicine  Hat,  where  the  natural  gas  supply  affords 
the  most  economic  field  for  the  industry  on"  the  con- 
tient,  have  been  closed.  The  Dominion  Iron  and 
Steel  Co.  has  had  to  close  its  plant  at  Sydney,  X.  S.. 
for  an  indefinite  period  for  lack  of  orders.  In  face  of 
these-  facts  it  is  premature  to  establish  an  iron  and 
steel  plant  of  any  magnitude.  It  is  probably  too  much 
to  hope  that  raids  on  the  public  treasury  for  visionary 
promotions  and  metallurgical  dreams  will  cease  till 
tlie  basic  problem  of  a  market  has  been  solved. 

^Mininji-  &  Engineering  Record."  Vancouver. 


Iron  Ore  Reserves  in  the  Orient  are  reported  by  F. 
T.  Eddingfield,  in  charge  of  reports  on  the  iron  and 
steel  situation  for  the  Bureau  of  Mines,  according  to 
Iron  Age,  as  follows:  Toashung  mine,  containing  20.- 
000,000  to  30,000,000  tons  of  ore.  supplies  the  Oriental 
Ironworks  Co.  Taiyeh  mine,  containing  about  oO.- 
000,000  tons,  supplies  the  Government  Ironworks  at 
Yawata,  Japan :  also  furnaces  near  the  mine  supply 
the  Yawata  Ironworks  with  pig  iron.  At  Anshari- 
ehan  Ironworks  of  the  South  Manchuria  Railway  Co.. 
furnaces  are  being  set  up  and  further  enlargements 
are  proposed.  Large  deposits  of  iron  ore  are  reported 
in  this  neisrhborhood.  Penchihfu  Coal  and  Iron  Co. 
has  blast  furnaces  and  electric  furnaces.  They  are 
reported  to  have  a  large  supply  of  coking  coal.'Chie- 
nerhpu  Iron  Works.  Chosen  ( Korea') .  operate  two  blast 
furnaces. 
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SHIPBUILDING  NOTES. 
The  Pacific  Coast. 

At  a  dinner  of  the  Ketaii  JMerclianl.s'  Bureau  of  the 
Board  of  Trade  of  Vancouver,  B.  C,  on  September  11, 
statcruent.s  wei'e  made  by  Clarence  WaUaee,  of  the 
WaUaee  Shipyards,  Ltd.,  and  Oliver  IMiillips,  repre- 
senting J.  Coughlau  &  Son,  that  unless  additional  gov- 
verninent  contracts  are  received  at  once,  steel  ship- 
building in  that  city  will  be  a  thing  of  the  past  by 
January  of  next  year.  If  contracts  are  available  the 
Vancouver  yards  will  soon  be  in  a  position  to  com- 
pete with  any  shipbuilding  firms  in  Canada,  and  if 
the  plants  can  be  kept  in  operation  for  the  next  four 
or  five  years  they  will  be  ready  to  compete  with  any 
shipyard  in  world. 

Construction  of  twelve  more  ships  in  Vancouver 
yards  may  result  from  a  conference  between  Charles 
,1.  Fisher,  of  Seattle,  and  representatives  of  local 
builders.  Ships  similar  to  those  recently  turned  out 
by  the  Coughlan  yards  are  sought,  and  the  division 
of  the  work  planned  would  be  equal  between  the 
Wallace  and  the  Coughlan  yards.  The  work  planned 
called  for  ships  of  the  same  type  as  those  being  turn- 
ed out  at  the  Coughlan  yards.  There  Avill  be  changes 
in  certain  details,  such  as  the  leaving  out  of  equip- 
ment for  war  purposes.  It  is  planned  to  begin  the 
work  within  the  next  two  months,  and  it  is  expected 
that  one  ship  per  month  should  be  turned  out.  Mr. 
Fisher's  contracts  would  total  something  like  $15,- 
000,000  and  would  mean  increasing  the  complement 
of  workmen  at  the  local  yards  to  twice  the  present 
number.  The  Avork  would  keep  the  yards  busy  until 
the  first  months  of  1921.  It  is  said  the  Seattle  man 
represents  Norwegian  interests. 


The  first  steamer  to  be  put  into  commission  on  the 
Pacific  Ocean  for  the  Canadian  Government  merchant 
marine  will  be  the  steamer  Canadian  Raider,  now 
under  construction  at  the  Wallace  shipyards  in  North 
Vancouver.  This  vessel  is  to  be  berthed  in  Vancou- 
ver about  November  15  to  take  on  general  cargo  for 
Australia  and  New  Zealand,  and  is  capable  of  taking 
5,100  tons.  On  her  arrival  at  the  Antipodean  ports 
she  will  be  loaded  for  Vancouver  again.  This  is  the 
first  attempt  of  the  government  to  give  Vancouver 
service  both  outward  and  inward  by  any  of  the  new 
Canadian  boats,  and  an  endeavor  is  being  made  to  have 
several  other  locally-built  steamers  follow  the  lead  of 
the  Canadian  Raider.  The  other  Canadian  steamers 
are  being  utilized  for  loading  lumber  out  of  Vancou- 
ver and  the  S.lOO-ton  steamers  now  undei-  construc- 
tion at  the  Coughlan  yards  at  Vancouver  Avill  also  be 
used  for  that  purpose,  according  to  present  arrange- 
ments. 


The  G.  M.  Standifer  Construction  Corporation  will 
start  immediately  on  the  construction  in  its  Vancou- 
ver yard  of  five  n,400-ton  steel  ships.  Mr.  Standifer 
states  the  Shipping  Board  is  offering  contracts  at 
figures  that  no  coast  yard  can  accept,  and  his  com- 
pany is  therefore  going  ahead  on  ship  construction 
for  the  open  market. 


Not  ice  has  bei  ii  ;.rivcn  of  the  incorimi'al  inn  of  the  Port 
Albenii  Shipbuilding  Company  Limited,  with  a  capital 
of  one  hundred  thousand  dollars.  The  registered  offi- 
ce is  at  Port  Alberni,  l'>.  C. 


Liners  of  the  Pacific  Mail  Steamship  Company,  the 
Canadian  Pacific  Ocean  Services,  Limited,  and  the 
China  Mail  Company  scheduled  to  sail  from  Far  East- 
ern ports  to  America  are  booked  all  the  way  up  to 
January,  1920,  and  it  seems  that  there  are  insufficient 
steamships  in  this  sex'viee.  It  is  stated  in  shipping 
circles  that  the  Canadian  Ocean  Services,  Limited, 
are  eontemplating  the  shifting  of  one  of  their  Atlantic 
liners  to  the  Far  East  and  that  the  Empress  of  Can- 
ada, which  in  course  of  building,  will  probably  be 
placed  on  the  Far  Eastern  route. 


The  Foundation  steamer  Quebec  was  launched  from 
the  Point  Hope  Yard,  Victoria,  B.  C,  on  September 
11,  Mrs.  S.  M.  Shaw,  wife  of  the  general  foreman  of 
the  yard,  acting  as  siDonsor  for  the  vessel.  The  launch- 
ing of  the  Quebec  leaves  only  three  ships  on  the  ways, 
one  being  at  Point  Hope  and  two  at  Point  Ellice.  A 
new  construction  record  was  set  for  the  local  yards 
by  the  construction  of  the  Quebec  in  less  than  fifty 
days. 


With  the  launching  of  the  steamer  Wilfrid  Laurier 
by  the  Foundation  Company,  at  Victoria,  B.  C,  on 
August  23,  75  per  cent  of  the  ships  for  the  French 
Government  have  entered  the  water. 

Vancouver,  B.  C. 

It  is  understood  that  a  jslant  to  manufacture  and 
assemble  marine  machinery  will  be  located  on  Burrard 
Inlet  on  water  frontage  adjoining  P.  Burns'  packing 
plant.    E.stimated  cost,  .$1,000,000. 

Great  Lakes  and  Maritime. 

Speaking  at  a  dinner  at  the  Quebec  Exhibition  giv- 
en by  the  Industrial  Committee  of  the  Quebec  Board 
of  Trade,  Hon.  Dr.  Pelletier,  representative  of  the 
Province  of  Quebec  in  London,  touched  on  the  ques- 
tion of  winter  shipping  from  the  port  of  Quebec  and 
said  that  the  City  ot  London  was  prepared  to  subscribe 
fifty  million  dollars  to  close  the  Straits  of  Belle  Isle 
and  thus  enable  the  shipping  trade  in  the  St.  Law- 
rence to  be  continued  all  the  year  round.  Such  a  pro- 
ject had  succeeded  at  Key  West,  and  why  not  at  La- 
brador and  Newfoundland?  The  Ottawa  and  Quebec 
governments,  he  said,  should  unite  in  bringing  this 
about,  and  if  the  scheme  was  carried  out  the  only  cost 
that  shippers  would  have  to  bear  Avould  be  one  shil- 
ling for  every  ton  of  freight  that  passed  the  gulf  from 
the  month  of  November  to  the  month  of  May. 


The  E.  I).  Kingsley,  a  steel  boat  just  completed  at 
the  yards  of  the  Canadian  Car  and  Foundry  Company, 
Fort  William,  Ont.,  was  launched  on  September  It! 
The  vessel  is  1,500  tons  deadweight,  209  feet  in  length, 
32  feet  beam  and  17  feet  moulded  depth.  She  was 
built  for  the  Kingsley  Navigation  Company,  Vancou- 
ver, Avill  take  grain  to  Montreal,  where  she  will  take 
oil  a  cargo  for  Cuba  and  thence  go  via  Panama  Canal 
to  N'ancouver.  She  was  l)uilt  in  record  time,  the  keel 
being  laid  July  14  last. 


'i'hc  nintli  steamer  built  at  the  Tliree  Rivers  ship- 
yards at  Three  Rivers,  Que.,  and  named  "C-9"  was 
launched  on  Saturday.  September  20.  The  firm  has 
another  steamer  to  build,  the  tenth  of  its  type,  while 
it  ]ia<;  just  obtained  a  contract  from  a  navigation  com- 
l)ai;y  in  Frain;e  for  four  large  steel  vessels. 
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A  strike  of  short  duration  took  place  during  Sep- 
tember in  the  shipyard  of  the  Nova  Scotia  Steel  and 
Coal  Company  at  Trenton,  N.  S.  The  men  went  back 
on  the  same  terms  as  they  went  out  on.  The  two 
steamers  in  course  of  construction  are  expected  to  be 
finished  in  October  or  earlj  November.  The  keel  will 
be  laid  immediately  following  launching  for  a  5,000- 
ton  steel  steamer,  which  will  mean  continued  opera- 
tions at  this  yard  for  at  least  another  year. 


The  cargo  steamer  "Alsace"  was  successfully  launch- 
ed from  the  shipbuilding  yard  Canadian  Vickers,  Ltd., 
on  the  27  September,  by  Madame  Begaud,  wife  of 
Captain  L.  Begaud,  the  representative  of  Cie  Prancai- 
se  d'Armement  d 'Importation  de  Nitrate  de  Soude, 
of  Paris,  France,  for  which  company  the  vessel  was 
built. 

The  S.S.  "Alsace"  is  a  single  screw  steel  cargo  ves- 
sel of  the  following  dimensions: — 

Length  between  perpendiculars   400  feet. 

Breadth  moulded   52 

Depth  moulded   31 

She  will  have  a  deadweight  cargo  carrying  capacity 
of  approximately  8,400  tons  and  a  speed  of  about  11 
knots. 

Slic  is  specially  designed  for  the  nitrate  trade  from 
Chili  to  France  and  is,  in  all  respects,  fully  up  to  the 
requirements  of  the  French  Board  of  Trade  and 
Lloyds  100-Al  classification. 

After  the  launch  the  "Alsace"  was  moored  to  the 
fitting-out  wall  of  the  basin,  ready  for  installation  of 
her  engines  and  boilers. 

■It  is  expected  that  she  will  be  ready  for  loading 
in  about  three  or  four  weeks. 


Maritimes  Provinces. 

At  the  Halifax  Shipyard  about  a  thousand  men  are 
now  employed  between  construction  work,  and  ship- 
building. 

The  keels  are  laid  for  two  ten-thousand  ton  steam- 
ers, and  the  work  of  erecting  the  frames  will  com- 
mence about  the  second  week  in  October. 

The  repairs  to  the  S.S.  Lake  Manitoba,  which  it 
will  be  rememlxM-ed  was  severely  damaged  by  fire  are 
completed.  She  has  been  refitted  for  freight  carry- 
ing purposes  only  and  will  not  have  passenger  ac- 
comodation. In  repaired  condition  :he  vessel  will  be 
about  12,000  tons  deadweight.  She  is  expected  to  make 
her  trial  trip  on  the  10th  October  and  to  sail  for  New 
York  al)Out  the  12th. 


OBITUARY. 

Mr.  J.  C.  McGregor  of  New  Glasgow,  senior  mem- 
ber of  J.  W.  Carmichael  &  Co,  shipowners  and  build- 
ers, died  at  New  Glasgow  on  September  24th.  Mr. 
McGregor  w^as  a  director  of  the  Nova  Scotia  Steel 
&  Coal  Company,  in  the  affairs  of  which  Company 
he  had  always  taken  a  great  interest.  J.  W.  Carmi- 
chael &  Co.  has  for  many  years  past  taken  a  leading 
part  in  the  wooden  shipbuilding  industry,  and  as  ship- 
o\A'ners  the  firm  has  a  long  and  honorable  record  in 
Nova  Scotia. 


The  Canadian  Government  Mercantile  Marine.  -  An 
American  Appreciation  of  Canadian  Enterprise. 

The  (Jauadian  (iovernmcnt  has  decided  to  inauguratf 
an  active  shipping  policy  in  conjunction  with  its  rail- 
roads. Following  the  lines  developed  by  the  Aus- 
tralian, South  African  and  other  governments,  it  will 
operate  freight  and  passenger  ships  on  all  the  seas 
in  the  interests  of  Canadian  commerce. 

The  Canadian  Government  maritime  transportation 
services  will  be  operated  by  the  Canadian  National 
Railway  Board.  Next  month  the  board  expects  to 
place  about  thirty  ves.sels  in  commission  and  new  ves- 
sels will  be  added  as  fast  as  the  builders  can  deliver 
them.  The  initial  services  will  .start  from  Halifax 
and  St.  John  and  will  include  Newfoundland,  Liver- 
pool, Glasgow,  London,  Avonmouth,  Kingston,  Ha- 
vana and  other  West  Indian  ports,  Buenos  Aires  and 
possibly  Cape  Town. 

An  Australian  and  New  Zealand  service  will  be  run 
monthly  from  Vancouver.  The  Canadian  Raider,  a 
5,100  ton  vessel,  will  shortly  be  placed  on  this  rout^ 
Other  vessels  for  Pacific  services  to  the  Orient  an  ! 
India  are  being  built  in  British  Columbia  yards  and 
will  be  commissioned  as  rapidly  as  conditions  permit. 
Many  of  these  ships  are  expected  to  be  on  their  sta- 
tion before  the  end  of  December. 

When  the  scheme  is  rounded  out  the  Government 
of  Canada  will  possess  vessels  making  regular  com- 
mercial voyages  on  all  the  important  sea  routes  of 
the  world.  They  will  be  operated  solely  in  the  inter- 
ests of  the  Canadian  people  and  in  co-operation  with 
the  Canadian  Government  railroads,  consular  and  com- 
mercial intelligence  services. 

The  action  of  the  United  States  Government  in  de- 
veloping an  American  merchant  marine  under  the 
auspices  of  the  Shipping  Board  is  being  widely  fol- 
lowed, for  within  the  next  few  years  it  seems  probable 
that  the  governments  of  the  leading  nations  will  con- 
trol their  whole  transportation  services,  sea  as  well 
as  land.    There  is  a  broad  movement  to  this  effect. 

Germany  did  this  before  the  war.  and  now  in  addi- 
tion to  the  United  States,  the  British.  Australian,  Cana- 
dian, South  African,  Newfoundland  and  French  Gov- 
ernments, in  greater  or  less  degree  also  shipping  and 
the  railways. 

Whether  this  important  control  movement  is 
destined  to  eliminate  private  ownership  of  shipping 
and  land  transportation  systems  cannot  at  present  be 
discerned.  It  probably  will  not.  Government  organ- 
ization and  control  of  national  transportation  however 
is  certain  to  prove  a  powerful  incentive  to  foreign 
trade  expansion  and  the  worst  that  private  ship- 
owners may  fear  is  the  regulation  of  freights  and  fares. 
The  increased  trade  which  powerful  governmental 
commercial  organizations  will  develop  and  assist  in 
financing  will  tend  to  keep  all  ships  afloat  busy. 

The  new  Canadian  Government  Marine  Services  are 
likely  soon  to  indicate  the  character  of  the  changes 
that  may  follow  this  latest  excursion  of  governments 
into  industries  long  carried  out  by  private  initiative; 
for  this  reason,  developments  will  be  followed  with 
interest. — "Shipping"  New  York. 


Lloyds  will  now  sanction  electric  welding  praetieallv 
in  the  entire  construction  of  a  merchant  vessel  under 
certain  strict  regulations,  says  the  London  Iron  and 
Coal  Trade  Review.  Ships  are  now  aetnallv  beine 
built  in  which  welding  is  beinsr  substitutf^d  for  rivet- 
ing, at  the  Cammell  &  Laird  Co.  works  at  Birkenhead 
and  at  Swan,  Hunter  &  Wiirham  Richardson's  on  the 
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Tyne;  while  at  least  one  large  ocean  going  barge 
which  has  t)een  l)uilt  without  rivets  is  in  regular 
service. 

The  Admiralty,  hoAvever,  does  not  consider  that  the 
art  of  welding  has  yet  reached  the  stage  w'hich  would 
justify  its  adoption  in  the  building  of  war  vessels,  al- 
though it  admits  that  remarkable  achievements  have 
been  accomplished  in  electric  welding  on  some  of  its 
own  vessels.  Thus  the  main  barrel  of  the  cast-steel 
sternpost  of  a  battleship  was  found  to  be  cracked 
right  through  and,  in  addition,  the  starboard  flange 
was  badly  cracked.  In  six  weeks,  notwithstanding 
a  serious  delay  due  to  the  interruption  of  the  current 
which  necessitated  doing  a  considerable  amount  of 
the  work  twice  over,  the  cracks  were  all  cut  out  and 
six  cwt.  of  the  new  metal  welded  in,  making  a  perfect 
repair.  The  renewal  of  the  sternpost  would  of  course, 
have  been  a  much  longer  and  more  costly  under- 
taking. The  cast-steel  stern  of  a  P.  boat  was  badly 
broken  but  the  pieces,  five  in  number,  were  reassem- 
bled, welded  together  and  satisfactorily  refitted; 
while  the  broken  shaft-bracket  of  a  large  36-knot  des- 
troyer was  repaired  by  electric  welding  in  a  few  hours. 


An  important  development  of  Thermit  welding  in 
American  shipyards  is  anticipated  by  the  recent  ap- 
proval by  the  American  Bureau  of  Shipping  of  the 
Thermit  process  for  welding  stern  frames,  rudder 
frames,  and  other  heavy  sections  on  ships  registered 
under  their  classification.  The  only  qualification  is 
that  this  Bureau  be  iiotified  sufficiently  in  advance 
to  have  a  surveyor  in  attendance  during  the  welding 
operation  as  well  as  to  inspect  and  test  the  w'eld  when 
completed. 

While  the  Thermit  process  has  been  used  since  1903 
for  makinfr  marine  rejiairs  and  has  a  great  many  suc- 
cessful welds  of  this  nature  to  its  credit  the  process 
was  never  officially  approved  by  the  American  Bureau 
of  Shipping  and  most  of  the  repairs  were  made  on 
vessels  not  classed  by  them.  It  is  due  entirely  to 
the  unbroken  record  of  successful  marine  welds  that 
the  Bureau  now  records  its  official  sanction  to  the 
process.  According  to  a  statement  by  the  Metal  & 
Thermit  Corporation  there  has  never  been  a  single 
failure  of  the  Thermit  marine  weld  so  far  as  it  has 
been  able  to  ascertain  in  all  the  years  that  the  pro- 
cess has  been  used  under  this  company's  jurisdiction. 


McGILL  UNIVERSITY  EXTENSION  COURSE  IN 
METALLOGRAPHY. 

On  or  about  the  first  week  in  October,  the  Exten- 
sion Course  in  Metallography  under  the  auspices  of 
McGill  University  w-ill  be  commenced.  Last  year, 
this  course  was  very  well  attended  and  a  great  deal  of 
interest  shown.  It  is  intended  to  acquaint  the  novice 
in  Metallography  with  the  methods  of  preparing 
samples  of  metal  for  examination  and  subsequent 
photography,  and  to  supply  the  amount  of  theory  ne- 
ee.ssary  to  a  clear  understanding  of  the  results  ob- 
tained. The  fee  for  the  course  which  consists  of  1") 
lectures,  is  $20.00  and  application  should  be  made 
direct  to  the  Registrar,  JIcGill  University.  The  num- 
ber admitted  is  limited  on  account  of  the  number  of 
Microscopes  available  and  tho.se  wishing  to  pursue 
thi.s  line  of  study  should  apply  at  once.  The  class 
will  be  conducted  as  forraerlv  by  Harold  J.  Roast, 
F.S.C.,  and  C.  F.  Pascoe. 


NEW  METAL  ALLOY. 

During  the  war  an  Italian  engineer,  Adolfo  Pou- 
chain,  after  a  series  of  experiments  succeeded  in  pro- 
ducing a  new  alloy  of  zine  and  copper,  which  has  been 
given  the  name  "Biak-metal. "  This  alloy  quickly  de- 
monstrated its  usefulness  in  Italian  industry,  and  by 
reason  of  its  special  qualities  promises  to  attain  similar 
success  throughout  the  world.  Biakmetal  has  aroused 
considerable  interest  in  Italy,  and  I  have  been  told 
by  one  of  the  large  manufacturers  that  his  metallur- 
gists have  made  every  effort  to  determine  its  exact 
composition,  but  without  success. 

From  a  small  beginning  the  demand  for  Biakmetal 
has  increased  to  such  an  extent  that  a  new  company, 
the  Stabiliraenti  Biak,  S.  A.,  of  Turin,  having  a  capital 
of  12,000,000  lire  ($2,316,000),  has  been  formed  to 
carry  on  its  manufacture.  The  industrial  value  of  a 
product  Avhich  is  stronger  than  steel  and  less  corrosive 
than  copper  is  evident,  and  it  is  claimed  that  Biak- 
metal, which  has  passed  the  experimental  stage,  pos- 
sesses these  qualities.  The  most  important  charaeter- 
isitcs  are  stated  to  be  as  follows:  (1)  The  highesl 
known  breaking  point;  (2)  the  highest  limit  of  elas- 
ticity; (3)  perfect  homogeneity;  (4)  high  resistance 
to  thermic  action;  and  (5)  high  resistance  to  chemical 
action. 

Strength  and  Uuses  of  the  Metal. 

In  the  matter  of  strength,  comparisons  have  been 
made  between  different  grades  of  Biakmetal  and  cop- 
per, brass  and  cannon  bronze,  which  showed  inter- 
esting results.  Among  these,  tests  were  made  of  rods 
of  variods  kinds  of  metal  to  determine  the  weight 
and  size  I'equired  to  give  a  tensile  strength  of  500 
kilos.  The  results  of  these  tests  were  as  follows  (fig- 
ures in  parentheses  represent  the  diameter  of  the  rods 
tested,  in  millimeters,  and  the  other  figures,  the 
weight  of  the  rods  in  kilos  per  linear  meter) )  :  Copper 
(12.6),  1.126;  brass  (9.5),  0.616;  cannon  bronze  (10.3), 
0.723;  Biakmetal,  No.  3  (6.3),  0.271;  Biakmetal  No 
6  (8.4),  0.178.  (Millimeter,  0.03937  inch;  meter,  39.37 
inches;  and  kilo,  2,2046  pounds). 

These  figures  indicate  a  surprising  superiority  on 
the  part  of  Biakmetal.  Where  Biakmetal  No.  3  is 
used  the  same  strength  is  obtained  with  a  diameter 
and  a  weight  considerably  less  than  those  of  rods  of 
other  metals,  while  with  rods  of  Biakmetal  No.  6,  of 
a  diameter  less  than  other  metallic  rods,  the  weight 
may  be  reduced  to  a  small  fraction  of  that  of  rods  of 
other  metals. 

Biakmetal  is  extremely  well  adapted  for  almost  any 
kind  of  manipulation.  It  can  be  successfully  cast, 
turned,  drawn,  forged,  rolled  and  stamped.  While 
its  development  is  still  in  progress,  it  has  already 
proved  especially  useful  in  aeronautic  and  marine 
construction  on  account  of  its  light  weight,  its  un- 
usual strength  and  its  anticorrosive  qualities.  In  its 
different  forms  it  may  be  substituted  for  steel,  brass 
and  aluminum,  and  for  certain  uses  has  important  ad- 
vantages over  these  metals. 

Samples  of  Biakmetal  and  descriptive  literature 
relating  thereto,  published  by  the  manufacturers,  may 
be  inspected  at  the  Bureau  of  Foreign  and  Domestic 
Conunerce  (U.S.)  by  referring  to  file  No.  40611.  The 
name  of  the  inventor's  agent  for  the  jnirpose  of  selling 
patent  rights  for  North  and  South  America  may  be 
obtained  by  referring  to  the  same  file  number. 
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Blast  Furnace  Ref  ractories 


(By  Raymond  .M.  Ilowo,  *  Pittsburgh,  Pa.) 
(Ch'wH'/n  M<'ctiii<r  A.I  .M.  &  .M.lv,  September,  1010.; 


Some  time  ago,  a  proiniiieiit  eii^jineer  asked  a  re- 
presentative of  the  firebrick  industry  to  prepare  a 
comprehensive  paper  on  l)last-furnaee  refractories.  It 
was  to  have  been  the  purpose  of  this  paper  to  gather 
practical  experiences  from  widely  different  sources, 
in  the  hope  of  determiiiin<^  what  kind  or  kinds  of  fire- 
brick Avere  best  adapted  for  certain  uses.  This  engineer 
sent  questiormaires  to  the  lar<^e  consumers  of  blast- 
furnace linings  and  stovebrick  and  received  very  de- 
tailed replies  as  to  their  experiences.  These  replies 
are  conflicting,  but,  having  been  turned  over  to  the 
writer,  form  the  basis  of  this  attempt  to  meet  the  re- 
quest. Because  of  the  impossibility  of  making  final 
recommendations  at  this  time,  a  few  of  tiic  more  in- 
teresting and  commonly  known  methods  of  studying 
refractories  arc  also  discussed,  as  Avell  as  the  more 
recent  developments  in  this  field. 

The  first  reply  to  the  questionnaire  stated  that  good 
service  was  being  secured  from  the  linings.  This  sa- 
tisfactory condition  was  attributed  to  the  use  of  a 
very  good  distributor.  The  writer  believed  that  man- 
ufacturers try  to  and  do  produce  a  good  product  and 
that  the  proper  handling  of  equipment  is  of  the  ut- 
most importance,  if  good  results  are  to  be  secured. 
The  type  of  bricks  used  was  not  mentioned.  The 
second  reply  stated  that  good  life  was  secured  from 
the  furnace  linings,  but  that  the  writers  had  had  soft- 
fired  stovebrick  crumble  and,  for  that  reason,  pre- 
ferred a  hard-fired  product  for  use  in  this  position. 
The  type  of  bricks  used  was  not  mentioned.  The 
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third  rejjly  stated  that  firebrick  had  cru?nblefi  from 
the  mantle  up;  the  cause  was  not  known.  The  fourth 
reply  stated  that  the  stove  linings  were  satisfactory. 
Hand-made  furnace  linings  failed  after  4  years'  .ser- 
vice so  a  steam-pressed  lining  was  installed  which 
was  still  good  after  four  years  of  service.  Conse- 
(|uciitly.  a  second  steam-pressed  lining  was  installed 
but  this  disintegrated  at  the  top  after  the  furnace 
had  been  in  blast  7  months.  The  firebrick  manufac- 
turer attributed  this  failure  to  the  expansion  of  iron 
blocks  that  had  been  installed  at  the  stock  line  to 
prevent  erosion. 

The  fifth  reply  stated  that  the  present  "hard-burn- 
ed" hand-made  furnace  lining  had  worn  away  very 
uniformly  to  the  depth  of  only  5  in.  after  1,042,000 
tons  of  pig  iron  had  been  produced.  It  strongly  ad- 
vocated the  use  of  only  the  best  clay  in  laying  up 
linings.  No  stove  trouble  had  been  encountered.  The 
sixth  reply  stated  that  the  writer  had  .secured  16  and 
17  years  of  service  from  two  sets  of  .stoves.  At  the 
end  of  17  years,  one  was  torn  down  becau.se  of  the 
poor  condition  of  the  shell  but  the  checker  work  was 
still  good.  He  was  forced  to  reline  the  combu.stion 
chamber  from  time  to  time,  but  hoped  to  avoid  this  by 
washing  the  gas.  He  preferred  .steam-pressed  linings 
to  the  hand-made,  "as  the  joints  are  smaller  and  scaf- 
folds do  not  get  a  hold  as  ea.sily  as  on  the  more  open 
joints. " 

The  seventh  reply  was  more  comprehensive  and 
instructive.  This  writer  stated  that  a  number  of 
operating  and  construction  factors  affect  the  life  and 
performance  of  furnace  linings,  beside  the  physical 
and  chemical  nature  of  the  linings  themselves.  *  The 
most  important  of  these  are:  Furnace  lines,  volume 


Furnace 

Blast 
No 

Days  in 
Blaii 

Days 
Operated 

Tonnage 

Kind  cf  Brick  in 
Lining 

2 

1 

790 

744 

282.594  • 

Hand-made 

2 

2 

870 

870 

3.36,641 

Hand-made 

2 

3 

972 

972 

330,900 

Hand-made 

2 

4 

1,607 

1.577 

628.979 

Hand-made 

:i 

1 

779 

707 

252,107 

Hand-made 

3 

2 

950 

950 

365.626 

Hand-made 

3 

978 

978 

351,085 

Hand-made 

3 

4 

1,251 

1,235 

529,316 

Steam  pressed 

4 

1 

918 

904 

401,918 

Hand-made 

4 

2 

1.664 

1,657 

823.238 

Hand-made 

Turnace 

Blast 
No. 

Hea 

rth 

Bosh 

Bosh 

Angle 

stock 

Line 

Bell 

Number 
of 

Tuyeres 

Kind  (>f 
top 

Ft. 

In. 

Ft. 

In 

Deg 

Min. 

Ft. 

In 

Ft. 

In. 

2 

1 

,2 

6 

19 

6 

72 

0 

13 

6 

9 

0 

12 

Handfill 

2 

2 

12 

6 

20 

0 

71 

20 

13 

6 

9 

0 

12 

HandfiH 

2 

3 

12 

6 

19 

6 

76 

0 

13 

6 

9 

0 

12 

Handfill 

2 

4 

13 

6 

20 

0 

74 

51 

13 

6 

10 

0 

12 

Handfill 

3 

1 

13 

3 

20 

6 

73 

18 

14 

3 

10 

0 

12 

Brown 

3 

2 

13 

3 

20 

6 

73 

18 

14 

3 

10 

0 

12 

Brown 

3 

3 

13 

3 

20 

6 

75 

0 

14 

3 

10 

.0 

12 

Brown 

3 

4 

14 

6 

21 

0 

75 

25 

15 

0 

10 

0 

12 

Brown 

4 

15 

0 

22 

0 

75 

0 

16 

0 

11 

0 

12 

Xeeland 

4 

2 

IC) 

0 

22 

0 

76 

30 

16 

0 

11 
— __j 

9 

1_- 

Necland 
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Table  1. — Properties  of  Firebrick 


Chemical  Annlysis 


Physical  Tests 


ivtna  • 

of 
Brick 

Loss 

on 
Igni- 
tion, 

Per 
Cent. 

SiOt, 
Per 
Cent. 

Fe:- 
Oj. 
Per 
Cent. 

Al^ 
0.. 
Per 
Cent. 

CaO. 

Per 
Cent. 

MgO, 
Per 
Cent. 

K-O, 
Per 
Cent. 

Crushing 
Strength,  Lb. 
per  Sq.  In.  Side 

Specific 
Gravity 

Porosity,  Per 
Cent,  by 
Volume 

Abrasion  10 
Lb.  for  10 
Min.  Applied 
to  End 

True 

App. 

Wt., 
Or. 

Cu. 
In. 

1 

Top 

0 

00 

.52 

84 

3 

95 

11 

34 

0 

12 

0 

21 

1 

54 

2 

40 

2 

00 

14 

OS 

31 

0.060 

2 

Top 

0 

07 

54 

44 

2 

53 

40 

01 

0 

18 

0 

53 

2 

21 

509S 

2 

34 

2 

03 

12 

93 

62 

0. 120 

3 

Inwall 

0 

OS 

50 

20 

3 

58 

13 

14 

0 

25 

0 

38 

2 

37 

3910 

2 

2S 

2 

00 

12 

29 

38 

0.075 

4 

H.  4  B. 

0 

07 

50 

57 

3 

87 

12 

73 

0 

25 

0 

31 

2 

17 

5153 

2 

33 

1 

98 

14 

92 

90 

0. 180 

5 

Inwall 

0 

00 

52 

36 

3 

2  5 

12 

65 

0 

09 

0 

19 

1 

46 

3500 

2 

33 

2 

00 

14 

09 

18 

0.030 

0 

.H.  <Sc  B. 

0 

02 

59 

83 

3i 

34 

82 

0 

15 

0 

31 

50 

3168 

2 

38 

2 

07 

12 

92 

252 

0.480 

7 

Top 

0 

02 

64 

01 

I 

o; 

30 

61 

12 

0 

36 

\ 

80 

3906 

2 

32 

0 

~ 

01 

13 

32 

25 

0.049 

8 

Inwall 

0 

04. 

28 

51 

41 

00 

12 

0 

2i 

1 

77 

37,50 

2 

33 

2 

04 

12 

71 

185 

0.360 

9 

H.  4  B. 

0 

02 

11 

31 

51 

n 

18 

0 

12 

0 

20 

1 

57 

2711 

2 

39 

1 

97 

17 

54 

74 

0.1.50 

10 

Top 

0 

00 

57 

62 

3 

69 

37 

62 

15 

0 

16 

0 

76 

5360 

2 

.48 

2 

12 

14 

57 

19 

0.035 

11 

Inwall 

0 

01 

50.07 

3 

32 

39 

OJ 

0 

12 

0 

IS 

30 

524S 

2 

43 

2 

10 

13 

30 

38 

0.072 

12 

H.  &  B. 

0 

15 

53 

19 

3 

31 

10 

91 

0 

56 

0 

2i5 

1 

59 

392  5 

2 

52 

01 

19 

97 

73 

0.140 

13 

H.  &  B. 

0 

14 

49 

60 

2 

60 

45 

66 

0 

31 

0 

47 

1 

10 

5110 

2 

46 

I 

11 

13 

91 

518 

0.97 

U 

H  4  B 

0 

21 

56 

30 

3 

75 

37 

21 

0 

37 

0 

35 

1 

81 

4230 

2 

48 

2 

07 

16 

42 

265 

0.57 

Furnace  Tests 


Remarks 


Average  Temp. 

Maxi- 

Expansion 

Average 
Perma- 

Surface 
Fusion 

Fitting  due 
to  Iron  Oxide 

Deg.  F. 

Time, 
Hr. 

mum 
Temp., 
Deg.  F. 

in  per 
Lineaf 
Feet 

nent 
Elongation 
per  9  In. 

Cracking 

2»C0 

4 

3011 

0.052 

0.007 

Medium 

Very  slight 

Slight 

3016 

2H 

3157 

0  0J2 

0.021 

Slight 

Very  slight 

2060 

4 

3011 

0.042 

0.000 

Slight 

None 

2925 

3 

29<3 

0.042 

0.042 

None 

None 

Very  slight 

:  00) 

0.075 

Very  slight 

None 

Slight 

3000 

0 . 064 

None 

3000 

0.084 

Medium 

None 

Slight 

3O0O 

0.073 

Medium 

Slight 

Slight 

3000 

0.064 

Slight 

Few  and  small 

None 

2905 

0.096 

Slight 

Many  small  cracks 

Badly  pitted 

3000 

0.064 

Very  slight 

None 

Very  slight 

2925 

3 

2983 

0 . 083 

0.017 

None 

None 

Slight 

2905 

0.136 

Very  slight 

None 

Very  little 

2983 

3 

3045 

0 . 034 

0.070 

Slight 

Very  little 

None 

of  air  l)lo\vii.  diameter  and  leiiytlis  of  tuyeres,  stock 
line  protection,  arrangement  of  {:as  outlets  at  furnace 
top,  slock  distribution,  chemical  and  physical  nature 
of  raw  materials,  continuity  of  operation,  judg-mcnt, 
knowledge  and  care  by  furnace  operators.  The  fol- 
lowing data  were  also  giviMi : 

He  said,  ""The  15rowu  top  on  Xo.  IJ  furnace  during  the 
first  three  blasts  had  the  original  Brown  elliptic  dis- 
tributing spout,  which  had  the  effect  of  constantly 
pitching  the  stock,  so  tiiat  it  was  crowded  toward  the 
side  of  the  furnace  opposite  the  skip.  At  the  begin- 
ning of  the  fourtli  blast,  the  spout  was  changed  to  one 
of  V  shape,  which  prevented  pitching  and  effected  a 
wonderful  improvement  in  distribution."  He  never 
hrid  brick  made  to  specification  but  desired  a  well- 
burned  brick,  as  pure  as  possible,  made  from  the 
proper  grinds  and  mixes  to  give  the  necessary  physical 
.strengtli.  He  prefers  a  hand-made  stove  brick  to  the 
steam-pressed  product,  although  the  latter  gives  up 
the  heat  more  rajjidly.  His  preference  is  due  to  the 
fact  that  his  one  trial  of  steam-pressed  liricks  involved 
a  brick  that  was  too  dense  so  that  spalling  occurred. 

The  eight  reply  stated  that  the  user  had  used  both 
the  hand-made  and  steam-pressed  products  of  one 
eompany.  but  favored  the  hand-made,  although  he 
had  nevrr  lind  any  blast-furnace  lining  failures  other 
than  the  usual  erosion.    The  stove  linings  had  given 


s.il  is'action.  Tests  that  had  been  made  on  firebrick 
were  also  submitted,  these  are  given  in  Table  1.  The 
ninth  reply  said  the  distribution  of  the  stock  is  the 
factor  that  controls  the  life  of  a  furnace  lining,  sta- 
ting ''had  the  same  success  been  achieved  toward 
better  blast-furnace  tops  and  proper  lines,  as  has  been 
reached  by  the  refractory  brick  manufacturers,  there 
would  be  less  said  about  poor  brick."  He  stated  that 
his  company  had  increased  the  tonnage  secui-ed  from 
three  furnaces  by  changing  lines,  but  were  still  having 
trouble  with  the  linings  of  the  fourth,  due  to  no  fault 
o,"  the  refractories. 

These  nine  replies,  which  represented  the  opinions 
of  those  who  used  enormous  quantities  of  blast-furnace 
linings  and  stove  brick,  were  very  encouraging  to  the 
manufacturers  of  refractory  materials,  who  had  felt 
at  time  that  perhaps  that  industry  was  not  meeting 
1lie  ever-increasing  demands  being  made  upon  it  as 
higher  temperatures  are  employed.  It  is  interesting 
to  note  that  four  companies  secured  good  sM'vice  from 
their  furnace  linings  but  gave  no  rrason ;  one  com- 
nmy  attributed  its  success  to  the  distributor  being 
used;  another  had  figures  to  show  [lie  tonnage  secured 
from  each  of  three  furnaces  had  been  increased  over 
)0  per  cent,  by  bettering  furnace  lines  and  control. 
One  reply  was  less  complete  but  was  of  the  same  con- 
text.   The  failures  are  difficult  to  cn plain,  for  the 
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crumbling  of  a  top  could  have  been  due  to  one  of 
three  causes,  the  last  of  which  is  improbable  because 
of  the  conditions  under  which  the  furnace  operates: 
The  action  of  furnace  gases  or  carbon;  the  crushing  of 
the  bricks;  or  the  loss  of  bond  after  repeated  heating 
and  cooling.  The  influence  of  furnace  gases  was  re- 
cently shown  very  forcibly  when  iron  was  removed 
from  optical-glass  pots  by  chlorine  or  certain  of  its 
compounds.  These  pots  lost  all  of  their  bond  and 
fell  into  pieces.  The  ninth  company  secured  such 
varying  results  from  different  bricks  that  it  would 
be  useless  to  attempt  any  explanation. 

The  service  secured  from  stove  brick  appeared  to 
be  satisfactory  in  but  two  cases:  one  where  the  hand- 
made brick  were  supposedly  underfired  and  the  other 
where  the  steam-pressed  brick  were  too  dense.  For 
the  time  being  these  explanations  will  be  accepted. 

The  writer  then  visited  different  plants  and  learned 
other  facts  concerning  failures  and  successes,  all  of 
which  tend  to  show  that  the  opinions  of  operators  as 
well  as  manufacturers  vary.  In  one  case,  a  record 
furnace  lining  had  been  installed  with  no  little  con- 
cern, because  it  was  so  exceptionally  hard-burned.  As 
the  lining  was  needlessly  repaired,  for  the  first  time, 
after  1,042,000  tons  of  pig-iron  had  been  produced, 
leads  one  to  believe  that  manufacturers  should  have 
no  future  trouble  in  disposing  of  extremely  well-burn- 
ed linings  at  that  plant. 

The  stove  service  at  the  same  plant  was  extremely 
good,  and  was  attributed  to  the  method  of  burning 
the  gas.  Sufficient  air  was  introduced  to  burn  all 
the  gas  in  the  lower  combustion  chamber,  while  other 
operators  allow  the  gas  to  burn  in  the  upper  combus- 
tion chamber  and  checkers.  By  following  the  latter 
practice,  the  dust  separated  out  in  the  relatively  cool 
zone  at  the  bottom  of  the  chamber  and,  not  being 
fused,  was  easily  removed.  Here  are  two  distinct 
practices.  In  their  adoption  it  is  necessary  to  con- 
sider whether  the  removal  of  the  dust  as"^  dust,  or 
longer  service  in  the  top  courses  of  the  stoves,  is  more 
desirable,  for  both  conditions  can  hardly  exist.  At 
another  plant,  spalling  constantly  occurred.  The  brick 
proved  to  be  a  high-grade  soft-elay  product.  The 
writer  believes  that  the  introduction  of  grog  or  flint 
clay  into  such  bricks,  when  used  in  the  combustion 
chamber  and  the  top  courses  of  checkers,  would  de- 
crease the  spalling.  The  following  figures  show  the 
effect  of  the  addition  of  small  amounts  of  flint  clay 
to  plastic,  the  same  kind  of  plastic  clay  and  flint  clay 
being  used  in  each  brick. 

Experimental  Data  showing 


about  30  years  ago  in  one  of  the  old-type  furnaces. 
In  the  second  case,  trouble  began  to  occur  in  a  very 
short  time  with  furnace  using  a  high-barium  high- 
sulfur  ore,  and  complete  failure  resulted  in  a  month. 
In  a  third  case,  a  furnace  was  blown  out  and  appeared 
to  be  in  good  condition ;  it  developed,  however,  upon 
following  a  crack,  that  the  inner  5  in.  (12.7  cm.)  of 
lining  were  good,  but  that  the  back  portions  could  be 
crumbled  in  the  hand.  In  the  fourth  case  the 
in.  (34  cm.)  brick,  upon  removal,  were  found  to  be 
split  into  from  four  to  eight  sections.  This  case  is 
entirely  different  from  the  others,  for  those  bricks 
crumbled  into  a  thousand  pieces,  while  these  cracked 
into  several  pieces,  each  of  which  was  strong.  At  an- 
other plant,  extreme  variations  were  noticed  in  a 
lining  that  was  being  installed,  for  the  large  blocks 
varied  as  much  as  1  in.  (21.5  cm.)  in  length  and  were 
warped  in  many  cases.  Two  operators  who  had  ex- 
perience with  such  blocks  thought  that  unless  the 
blocks  could  be  made  with  more  uniformity  they  would 
revert  to  the  smaller  brick  for  furnace  bottoms,  al- 
though theoretically  the  larger  blocks — because  of  the 
fewer  joints — are  better. 

Judging  by  the  success  of  one  plant,  which  more 
than  doubled  its  tonnage  from  each  lining,  requiring 
less  than  twice  the  time  to  secure  such  tonnage,  it 
appears  as  if  there  is  a  reason,  other  than  the  linings, 
why  erratic  results  are  secured  in  other  places.  This 
increased  production  was  also  one  of  gradual  develop- 
ment, which  excludes  the  elements  of  chance.  How- 
ever, in  order  to  secure  more  uniform  results,  it  is 
essential  that  the  furnace  operator  has  uniform 
materials  with  which  to  begin.  Having  such,  it  is 
more  possible  to  begin  real  constructive  work.  It  is 
not  the  purpose  of  this  paper  to  tell  the  steel  manufac- 
turers their  mistakes  or  how  to  control  their  furnace 
practice,  so  it  will  be  restricted  to  showing  what  the 
refractories  manufacturers  are  doing  to  improve  their 
product  and  make  it  as  uniform  as  possible.  By  fol- 
lowing such  methods,  on  both  sides,  it  is  quite  possible 
that  answers  from  a  questionnaire  circulated  10  years 
from  now  would  be  free  from  contradictory  statements 
and  might  give  sufficient  information  to  make  it  pos- 
sible to  explain  successes  and  failures  in  this  field. 

The  manufacturers  of  firebrick  have  shown  their 
desire  to  produce  better  products  from  the  available 
raw  materials  through  the  action  of  the  Refractories 
IManufacturers  Association.  This  association  is  spend- 
ing annually  a  considerable  sum  of  money  at  the  Mel- 

Relative  Resistance  to  Spalling' 


100    Per  Cent. 
Plastic  Clay 

90  Per  Cent.  Plastic 
Clay 

10  Per  Cent.  Flint 

80  Per  Cent.  Plastic 
Clay 

20  Per  Cent.  Flint 

70  Per  Cent.  Plastic 
Clay 

30  Per  Cent.  Flint 

60  Per  Cent.  Plastic 
Clav 

40  Per  Cent.  Flint 

3 

4 

Z" 

6 

22 

"  Relative  resistance  to  spalling. 

At  another  plant  furnaces  were  operating  which 
had  given  the  following  tonnages:  720,330,  467,385, 
714,114,  937,359,  391,660,  506,403,  669,740,  609,300.  The 
superintendent  attributed  his  success  to  the  fact  that 
he  used  cooling  plates  so  freely  that  he  was  often  criti- 
cized, so  doing  he  secured  uniform  wear  at  the 
bosh  rather  than  the  uneven  wear  resulting  from 
alternate  hot  and  cold  spots. 

Four  eases  of  brick  desintegration  were  mentioned 
at  different  plants.    In  one  case  the  failure  occurred 


''Erratic  results. 

Ion  Institute  of  Industrial  Research  in  supporting  a 
staff  of  ceramic  engineers  and  chemists,  which  has  in- 
creased in  number  from  one  to  five  in  less  than  two 
years.  All  of  these  men  devote  their  full  time  to  the 
study  and  improvement  of  refractory  products.  In 
addition,  this  association  has  cooperated  with  the  Gas 
Institute  for  several  years  in  trying  to  meet  the  de- 
mands of  its  members.  It  has  also  collaborated  with 
the  Bureau  of  Standards,  the  Bureau  of  Mines,  and 
the  Americaji  Society  for  Testing  Materials    in  the 
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development  of  such  tests  that  will  determine  the 
most  desirable  products  for  their  different  uses. 

Factors  Controlling  the  Quality  of  Firebrick. 

The  more  iiuportaut  factors  that  influence  the  qua- 
lity of  a  firebrick  may  be  conveniently  placed  into 
seven  groups.  The  clay  is  mined  by  underground 
or  surface  methods  and  is  given  a  preliminary  sorting 
at  the  mine  or  quarry.  It  is  then  transported  to  the 
plant,  where  it  is  again  sorted  as  tlie  larger  pieces 
are  crushed.  After  crushing  to  such  size  as  may  be 
handled  by  the  grinding  machinery,  the  clays  are 
either  ground  separately  and  then  mixed,  or  they  are 
mixed  and  then  ground.  Both  the  dry  and  wet  grind- 
ing practices  are  followed.  Water  is  added  during  the 
grinding  and  mixing,  the  amount  depending  on  the  pro- 
cess of  manufacture.  Then  the  shaping  process  follows 
in  which  the  mix  is  worked  by  hand,  in  a  dry  press, 
through  a  die  by  different  sources  of  pressure,  or  in 
a  soft  mud  machine.  After  being  shaped,  the  "green" 
ware  is  dried  in  tunnel  driers  or  on  hot  floors  until 
it  is  ready  to  be  set  in  the  kiln,  burned,  sorted,  and 
shipped.  The  seven  steps  in  the  manufacture  of  fire- 
brick that  may  affect  its  quality  or  appearance  and 
which  are  being  studied  by  different  firms,  are  as 
follows:  Mining  and  sorting  of  clay,  grinding,  propor- 
tioning, tempering,  shaping,  drying,  burning. 

Mining  and  Sorting  of  Clay. 

In  order  to  mine  and  sort  clays  on  a  scientific  basis, 
it  is  necessary  to  study  each  vein  the  top  to  the  bot- 
tom. This  is  particularly  true  of  plastic  clay,  which 
sometimes  shows  variations  in  its  different  layers; 
yet  when  these  are  known  they  may  be  located  by 
their  color  and  structure.  Accordingly,  the  practice 
of  sampling  clay  is  gradually  increasing,  samples  be- 
ing either  taken  from  the  operation  from  day  to  day 
or  from  drill  cores  obtained  years  before  the  clay  is 
used.  As  a  result  of  such  studies,  the  refractoriness 
of  some  brands  has  been  increased  by  100°F.,  while 
in  other  cases  clay  that  was  not  being  mined,  because 
of  a  peculiar  color  or  structure,  has  proved  to  be 
superior  to  the  run-of-mine  product.  These  state- 
ments are  not  meant  to  imply  that  all  plastic  clays 
vary  or  that  all  plastic  clays  are  carefully  picked; 
some  plastic  clays  are  remarkably  uniform  and  hence 
offer  no  problem,  in  others,  a  poor  spot  may  occur 
in  the  center  of  the  vein  and  cannot  be  entirely  re- 
moved. Under  such  conditions  the  clay  can  only  be 
carefully  mixed  into  a  uniform  blend  of  slightly  lower 
refractoriness,  thus  avoiding  a  particularly  bad  lot. 
Fusion  tests  generally  give  sufficient  information  as 
to  the  uniformity  of  a  deposit.  There  are  times,  how- 
ever, Avhen  a  particularly  siliceous  or  aluminous  brick 
is  desired  and  this  necessitates  chemical  analyses. 

Grinding. 

The  influence  of  grindinjz'  on  the  product  is  rather 
well  known,  in  general,  the  finer  grinds  result  in  the 
production  of  a  dense  firebrick  while  the  coarser  grinds 
produce  one  that  is  more  open  and  porous.  However, 
as  in  the  case  of  concrete,  the  strongest  block  is  not 
secured  from  the  sand  nor  from  the  gravel,  but  by 
having  the  proper  proportions  of  the  different  sized 
material.  Fortunately,  flint  clay  or  grog  assumes 
'iifffi-i'iif  sizes  in  grinding  and  a  suitable  blond  is  se- 
cured without  great  difficulty.  As  a  precaution,  how- 
ever, some  plants  screen  their  grog  to  different  sizes 
before  incorporating  it  into  the  mix.  The  effect  of 
grinding  is  also  modified  in  the  process  of  manufac- 
ture. 


Proportioning. 

Proportioning  is  a  problem  that  each  plant  must 
work  out  for  itself  as  each  plastic  clay  varies,  in  that 
some  will  bind  considerable  grog  or  flint  while  others 
will  not.  Some  plastic  clays  are  very  nearly  as  re- 
fractory as  the  materials  they  bind,  while  others  are 
of  lower  refractoriness.  Obviously,  the  permissible 
amounts  of  two  such  clays  would  not  be  the  same.  An- 
other problem  that  confronts  only  the  producer  lies 
in  the  relative  amounts  of  plastic  flint  clay  and  grog 
that  are  available,  for  he  must  proportion  them  in 
such  a  way  that  the  maximum  return  is  secured,  unless 
he  supplies  some  of  particular  trade  for  which  a  cer- 
tain definite  type  of  firebrick  is  required. 

Notwithstanding  the  fact  that  100  per  cent,  flint- 
clay  bricks  are  sometimes  made,  the  strength  of  a 
brick  varies  directly  with  the  bonding  clay,  for  the 
strength  of  all-flint  bricks  may  be  increased  by  the 
addition  of  plastic  clay.  A  direct  application  of  this 
principle  lies  in  the  manufacture  of  blast-furnace 
bricks,  where  the  refractory  requirements  diminish 
and  the  strength  requirements  increase  from  the  hearth 
to  the  top. 

Tempering. 

The  characteristics  of  a  firebrick  depend  very  large- 
ly on  the  amount  of  water  used  in  its  manufacture. 
The  full  plasticity  of  a  clay  is  not  developed  unless 
sufficient  Avater  is  added ;  and,  conversely,  the  plas- 
ticity may  be  decreased  by  diminishing  the  amount 
of  water  used  in  its  tempering.  The  proper  amount 
of  water  that  should  be  used  in  making  the  densest 
or  most  porous  brick  varies,  not  only  with  each  in- 
dividual mix  but  with  each  process  of  manufacture. 
The  following  figures,  selected  from  several  sets  of 
data,  illustrate  clearly  how,  in  general,  the  strength 
of  each  mix  increases  with  the  amount  of  Avater  until 
a  limit  is  reached,  after  which  the  further  addition  of 
water  results  in  a  slight  falling  off  in  mechanical 
strength. 

Per  Cen.  Water  Modulus  of  Rupture       Porosity  of 


by  Weight  of  Burned  Piece  Burned  Piece 

7.5  2491  24.0 

9.0  6019  20.3 

10.0  4020  20.6 

Another  Mixture  of  the  same  clays 

7.5  1891  23.35 

9.0  5675  2145 

10.0  4670  21  50 


Shaping. 

Regarding  this  step,  from  the  standpoint  of  fire- 
brick structure  only,  the  most  dense  product  should 
result  from  clays  worked  at  stiff  mud  consistency, 
providing  the  necessary  pressure  is  applied.  Further- 
more, a  dry-pressed  or  hand-made  brick  must  i)e  fired 
to  a  higher  temperature  in  order  to  secure  the  same 
effect.  By  the  same  reasoning  one  would  hardly 
choose  the  stiff-mud  process  for  making  an  open  fire- 
brick. 

Drying. 

Although  this  part  of  firebrick  manufacture  is  a 
study  in  itself,  it  is  of  no  particular  interest  to  the 
consumer.  It  is  true  that  cracks  sometimes  develop 
during  the  drying  of  large  shapes,  and  these  are  often 
obiectionable.  It  is  also  true  that  the  color  of  fire- 
brick is  influenced  by  the  water  that  remains  in  the 
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brick  as  they  are  placed  in  the  kiln,  for  the  combina- 
tion of  sulfur  from  the  coal  and  steam  tend  to  bring 
the  iron  to  the  surface,  giving  rise  to  a  pink  discolora- 
tion. Advantage  is  taken  of  this  fact  in  some  locali- 
ties, where  it  is  necessary  to  set  facobrick  when  they 
are  quite  "green,"  to  obtain  a  sufficiently  deep  color. 
Tests  have  shown,  however,  that  the  pink-colored  fire- 
brick are  often  of  the  same  refractoriness  as  the  lighter 
products  made  from  the  .same  clays,  although  this  color 
may  be  an  indication  of  excessive  impurities. 


Its  full  .strength  can  be  gained  and  its  contraction  re- 
moved with  no  difficulty. 

On  the  other  hand,  a  plastic  clay  of  type  E  must  be 
burned  to  a  higher  temperature  in  order  to  remove 
its  shrinkage,  for  .such  a  clay  continues  to  contract 
with  increasing  temperatures  until  the  period  of  ex- 
pansion resulting  from  overburning  begin.s.  A  clay 
of  type  D  is  not  at  all  uncommon.  These  plastic  clays 
aways  retain  their  open  .structure  and  are  not  adapted 
to  the  manufacture  of  dense,  abrasion-resisting  brick.s. 
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Fic.  1. — Porosity  of  ground  fire  clay  pieces  when  burned  at  diffeiret^t 

TEMI'EKATLKES.     A,    OPf;N-BURNINf;    FLINT   CLAY;   B,    Df:.\SE-BURNINO    FLINT  CLAY; 

C,  hi(;h-(;rade  densk-burm.ng  plastic  clay;  D,  high-grade  open-bur.mng  plastic 
clay;  E,  low-grade  de.vse-burning  plastic  clay. 


Burning. 

Burning  is  of  prime  importance  to  the  consumer,  who 
sometimes  prefers  a  light-burned  product,  while  in 
other  instances  he  wishes  one  of  a  very  hard  burn. 
The  writer  does  not  feel  that  rule-of-thumb  reasoning 
should  be  applied  to  this  requirement  and  submits 
the  curves  given  in  Fig.  1  to  show  the  effect  of  heat 
on  different  flint  and  plastic  clays.  To  the  manufac- 
turer such  curves  are  important  in  that  they  show 
which  clays  can  be  most  successfully  used  in  making 
dense  or  open  firebrick  for  different  purposes;  and, 
while  they  cannot  be  expected  to  be  made  available 
to  the  different  consumers,  they  do  indicate  what  can 
be  expected  of  the  firebricks  made  from  such  clays 
when  placed  in  service.  They  also  act  as  a  guide  to 
the  manufacturer  in  establishing  his  burning  practice, 
for  hardly  any  two  clays  require  the  same  treatment 
in  this  respect. 

When  it  is  borne  in  mind  that  clays  contract  as 
their  porosity  decreases,  during  burning,  the  following 
deductions  can  be  quickly  and  accurately  drawn.  A 
flint  clay  that  has  a  burning  behavior  similar  to  A 
need  not  be  burned  to  a  very  high  temperature  in 
order  to  make  a  high-grade  product.  Its  volume  re- 
mains practically  the  same  and  when  the  bonding 
clay  is  mature  few,  if  any,  benefits  are  gained  by 
harder  burning.  Such  a  clay  is  undoubtedly  respon- 
sible for  the  statement  that  certain  bricks  expand  in 
service  and  hence  give  very  good  service  in  roofs.  As 
a  matter  of  fact,  they  can  liardly  exi)and  more  than 
usual  but  they  do  not  contract. 

A  flint  clay  of  type  1),  on  the  other  hand,  must  be 
burned  in  the  kiln  to  a  high  temperature  if  shrink- 
age during  service  is  undesirable.  The  same  state- 
ments also  hold  true  in  a  slightly  different  way  for 
plastic  clays.  For  example,  a  plastic  clay  of  type  C 
becomes  dense  at  a  low  temperature  and  then  remains 
very  much  llie  same  over  a  wide  range  of  temperature. 


Additional  curves  could  be  shown,  but  these  are  suffi- 
cient to  show  that  all  firebricks  cannot,  or  should 
not,  be  burned  in  the  same  way.  They  also  show  how 
hopeless  a  task  it  is  to  apply  any  one  set  of  clays  to 
all  kinds  of  service. 

Installation. 

Were  it  not  for  the  interest  that  the  manufacturer 
of  refractories  must  keep  in  his  product  until  it  is 
torn  out,  as  a  success  or  failure,  his  responsibility 
would  cease  at  the  plant.  It  happens,'  hoAvever,  that 
furnace  practice  and  conditions  vary  so  tremendously 
that  repeated  failures  force  him  to  "see"  his  product 
through  to  the  end.  A  good  many  failures  are  sim- 
ply accepted  as  such  and  are  not  investigated  at  all. 
others  only  superficially,  and  others  are  too  com- 
plicated for  solution.  A  few  failures  that  have  come 
to  the  writer's  attention,  and  are  not  the  manufac- 
turer's fault,  are  briefly  described  here. 

1.  A  high-grade  firebrick  fusinc  at  a  temperature 
exceeding  3100°F.  (1700X'.)  Avas  ^laid  up  in  a  local 
loam  that  fused  in  the  vicinity  of  2100°F.  (1148^.). 
Parallel  cases  concern  very  cheap  unsorted  fireclav. 

2.  A  similar  firebrick  was  laid  up  with  thick  joints 
of  a  patent  cement  intended  for  another  purpose  but. 
due  to  the  .salesman's  ignorance  or  overconfidenee. 
was  tried  although  it  was  not  sufficientlv  refractori' 
(fusion  point  2300°F.— 1260=C.)  for  that 'purpose.  " 

3.  A  firebrick  used  in  a  furnace  roof  gave  two 
weeks'  service  where  six  weeks'  service  was  generally 
secured.  Investigation  of  plant  record  showed  that 
the  coal  at  that  time  was  extremely  high  in  sulfur  and 
afforded  a  very  corrosive  a-li.  which,  when  d-po^ited 
on  the  roof,  formed  a  slag  that  ate  the  brick.  Tests 
made  on  the  good  ends  of  the  failure  proved  the  fire- 
brick to  be  of  the  usual  standard  of  refractoriness. 

4.  Lime  came  Into  contact  with  a  fireclav  brick, 
several  of  which  in  the  hot  zone  reacted  with  "the  lime 
to  form  a  glass.  Investigation  of  the  ends  proved  the 
firebrick  to  be  of  the  same  quality  of  refractoriness 
that  had  previously  giv.Mi  v,ir'vf;i,-t ion.  As  there  was 
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110  im-tlitxl  for  iiiL-asuriiiy  teiiipe  rat  lire  at  this  plant, 
tlic  natural  as.suiiiptioii  was  tliat  tlio  heat  liad  become 
excessive  and  caused  the  usual  reaction  between  fire- 
clay and  lime  or  ma<j:nesite.  Lime  is  sometimes  added 
to  Fireclay  in  order  to  secure  a  firm  .joint ;  it  is  difficult 
to  understand  why  this  is  done,  when  manufacturers 
spend  thousands  of  dollars  each  year  to  eliminate  high- 
lime  clays  and  secure  those  that  are  low  in  lime  and 
other  similar  Fluxes. 

5.  Stove  bricks  failed,  due  to  a  crumbling  of  the 
upper  courses.  The  original  bricks  -were  of  high  re- 
fractoriness, but  tests  showed  that  a  very  corrosive 
dust  had  been  deposited  which  lowered  their  refractori- 
ness from  about  3150°F.  to  2400°F.  Undoubtedly  this 
dust,  as  it  became  heated  and  cooled  or  liquid  and 
solid,  exerted  considerable  disintegrating  force.  It 
is  quite  possible  that  one  of  the  failures  mentioned  in 
the  questionnaire  replies  was  due  to  similar  conditions. 

6.  Checker  brick  were  reported  as  failures.  In- 
vestigations showed  that  the  bricklayer  did  not  like 
their  color,  though  fusion  tests  showed  that  they  were 
of  exactly  the  same  refractoriness  as  the  ones  con- 
sidered satisfactory.  The  tests  also  showed  that  a 
slag  was  deposited  upon  the  .siirface  of  these  bricks, 
which  lowered  their  softening  point  of  3175°  F.  (1747° 
C.)  on  the  inside  of  the  brick  to  2540°F.  (1394°  C.) 
on  the  exposed  surface ;  also  that  the  brick  that  had 
been  condemned  was  more  dense  and,  hence,  more  re- 
sistant to  slag  penetration. 

At  numerous  plants,  failures  have  occurred  when 
sand,  ashes,  and  other  forms  of  insulation  have  been 
used.  It  must  be  remembered  that  radiation  is  often 
the  one  factor  that  saves  a  firebrick  from  quick  fail- 
ure. In  removing  this  protection  one  should  pro- 
ceed with  care,  the  factor  of  safety  is  being  decreased 
and  the  firebrick  is  being  subjected  to  more  severe 
conditions,  which  may  result  in  failure.  On  the  other 
hand,  roofs  sometimes  "creep"  or  sag  Avhen  made  of 
inferior  material  that  has  been  too  lightly  burned. 
Excessive  erosion  occui's  when  a  firebrick  is  not  suffi- 
ciently strong  mechanically  to  resist  this  influence. 
Poorly  molded,  irregular  blocks  are  also  encountered. 

It  is  very  rare  that  a  brick  melts  out  unless  it  is 
contaminated  with  furnace  dust  or  slag.  i\Iany  ex- 
periences like  the  preceding  could  be  mentioned  w^ere 
it  necessary,  but  the  one  important  lesson  they  teach 
is  that  they  arc  costly  and  do  not  always  give  definite 
information.  In  order  to  avoid  needless  repetition, 
the  manufacturer  must  know  what  kind  of  a  product 
he  is  producing  and  the  consumer  must  be  thoroughly 
familiar  with  his  working  conditions.  The  manufac- 
turer is  trying  to  do  his  part  and  the  consumer  must 
do  the  same,  For  he  Avill  benefit  the  most.  lie  must 
insist  on  the  coi^struction  of  furnaces  according  to 
blueprints  and  on  the  careful  .selection  of  mortar.  He 
should  also  know  what  kind  of  brick  are  being  in- 
stalled, not  only  as  to  brand  but  as  to  burn,  process 
of  manufacture,  and  general  characteristics.  He  should 
also  be  able  to  show  temperature  and  tonnage  records 
for  different  furnaces  and  the  nature  of  the  fuel  or 
slag,  or  both,  that  is  coming  in  contact  with  the  fire- 
brick. 

These  statements  do  ru)t  ajiply  ouly  to  blast-furnace 
linings  and  stoves,  for  being  ma.jor  installations  they 
are  watched  more  carefully.  The  following  figures 
piven  before  the  Federal  Trade  Commission,  show 
that  but  a  small  percentage  of  the  production  of  fir.^i- 
brick  is  userl  in  sufh  installations  and.  hence,  if  com- 
plete records  are  Id  be  .secured  they  shouM  apply  to 


the  other  positions.  If  better  records  are  kept  and 
the  causes  of  failure  are  noted,  there  is  no  reason  why 
many  consumers  cannot  secure  the  100  per  cent,  better 
service  secured  at  the  one  plant  previously  mentioned. 

Consumption  of  Firebrick  in  Different  Industries. 

Per  Cent. 

Beehives  and  long  coke  ovens   0.4 

Blast  furnaces   5.0 

Boilers  and  stokers   4.0 

By-product  coke  ovens   H-O 

Cement  plants   1-0 

Copper  brass,  lead,  and  zinc   2.0 

Crucible  furnaces   1-0 

Cupolas  and  foundries   1.0 

Dealers  •  ■  2.0 

Rolling-mill  furnaces   7.0 

Piping   4.0 

Gas  plants   4.0 

Glass  plants   1-0 

Lime  plants   2.0 

Malleable  furnaces   4.0 

Miscellaneous  furnaces   2.0 

Open-hearth  plants   41.0 

Kilns   4.0 

Railroad  trade   "^-O 

The  manufacturer  of  firebrick,  on  the  other  hand, 
will  be  better  able  to  make  a  product  that  is  best 
suited  for  each  installation  or  to  state  that  his  pro- 
duct does  not  meet  the  necessary  requirements.  If 
repeated  failures  occur  at  some  plants,  all  parties  con- 
cerned will  be  in  a  better  position  to  know  the  cause 
or  causes.  The  Refractories  Manufacturers'  Asso- 
ciation has  already  had  some  very  pleasant  experiences, 
especially  in  cooperation  with  the  Gas  Institute.  Should 
blast-furnace  operators  feel  the  need  for  similar  col- 
laboration, this  association  is  not  only  willing,  but  is 
anxious,  to  join  in  such  a  movement. 

REFRACTORIES. 

At  the  recent  Philadelphia  Meeting  of  the  American 
Chemical  Society,  a  symposium  was  held  on  refracto- 
ries, from  which  the  following  notes  are  selected: 

Work  of  the  Technical  Department  of  the  Refracto- 
ries Manufacturers'  Association. — R.  M.  Howe. — Dur- 
ing May,  1917,  the  Manufacturers'  Association  estab- 
lished a  fellowship  at  the  University  of  Pittsburgh  for 
research  work  on  refractories.  A  laboratory  -was 
equipped  and  tests  commenced  on  fire  brick.  Since 
that  time  the  personel  has  increased  from  one  to  five 
investigators  and  over  50  companies  have  been  served. 
The  organization  is  self-supporting  and  its  mode  of 
operation  is  such  as  to  prevent  a  monopoly  of  the 
service  by  any  one  companj'.  Some  tests  have  been 
made  on  magnesite  and  silica. 

The  work  has  embraced  mining  selections  b.v  drill 
cores,  analyses  of  same,  together  with  investigations 
of  mixtures  and  blends  made  up  of  brick  bats,  bauxite, 
silica,  etc.  Among  other  factors  considered  were 
temperature  operation,  water  content,  abrasive  qua- 
lities and  physical  strength.  It  was  found  that  an 
increa.se  of  water  content  increa.sed  the  strength  of 
the  brick.  Method  of  manufacture  and  drying  de- 
pends on  type  of  cla.y  as  regards  its  contraetion  char- 
acteristics. Pei-Formance  oF  brick  under  service  is 
also  a  part  oF  the  work. 

The  Selection  of  Refractories  for  Industrial  Fur- 
naces.—  W.  1-'.  Kucliiiw.    Tlu'  clii'mical  c()m|)osition  of 
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a  refractory  material  is  not  so  important  as  hereto- 
fore considered,  especially  in  many  cases  where  the 
temperature,  is  not  of  sufficient  height  to  reach  the 
point  re(iuired  for  chemical  reaction  between  the  walls 
of  the  furnace  and  the  material  being  treated.  It  is 
often  better  to  use  an  acid  brick  with  a  basic  ma- 
terial, or  vice  versa.  An  example  of  this  is  the  use 
of  silica  brick  in  the  glass  industry. 

Silica  brick  is  found  to  be  25  per  cent  better  than 
fire  clay  for  by-product  coke  oven  due  to  its  high 
thermal  conductivity,  mechanical  strength  and  high 
fusing  point.  A  more  uniform  temperature  is  secured 
in  muffles  due  to  the  high  thermal  conductivity.  Ther- 
mal expansion  of  silica  brick  occurs  between  230  and 
500  deg.  C.  and  the  heat  must  be  carefully  applied 
through  this  range.  It  is  practically  eliminated  after 
the  first  burning.  The  mechanical  strength  is  good  at 
high  temperature.  In  arch  construction  it  is  insulated 
with  kiesclguhr.  Long  service  of  a  brick  in  open- 
hearth  furnaces  shows  four  distinct  strata  with  the 
lime  stratum  carried  to  the  center  of  the  brick  and 
away  from  the  heat. 

Magnesite  brick  is  not  strong  at  high  temperatures, 
and  in  order  to  remedy  this  feature  a  soft  steel  band 
or  casing  is  built  around  blocks  of  dead  burned  mag- 
nesite for  such  work  as  gas  ovens. 

Interesting  Facts  Concerning  Refractories  in  the 
Iron  and  Steel  Industry. — C.  E.  Nesbitt  and  M.  L. 
P>cll.  Kefi'acI nrios  are  an  important  factor  in  the 
successful  operations  of  tlie  irdn  and  Steel  indus- 
tries. Good  results  will  obtain  if  the  producer  of  brick 
co-operates  with  the  consumer,  for  the  latter  should 
know  what  the  product  must  stand  and  the  manufac- 
turer must  know  the  imitations  of  his  product. 

The  range  of  temperature  in  the  iron  furnace  varies 
from  260  deg.  C.  at  the  top  to  1600  deg.  C.  at  the 
tuyeres.  The  chemical  and  physical  properties  should 
be  known.  Test  conditions  must  be  more  severe  than 
operating  demands.  Questions  are  raised  by  the  tests 
given  through  the  American  Society  of  Testincr  Ma- 
terials such  as  why  the  life  of  the  same  type  of  brick 
varies  from  2  to  7  years  or  why  converter  bottoms 
last  from  two  to  six  heats,  and  some  of  the  individual 
bricks  stand  intact  in  these  bottoms,  while  others  are 
destroyed. 

Simple  tests  should  be  evolved  for  use  of  the  con- 
sumer so  that  quantity  runs  could  be  made.  It  has 
been  evidenced,  with  a  variation  in  temperature  from 
30  to  1350  deg.  C.  that  the  crushing  strength  is  reduced 
60  per  cent,  and  that  loss  in  open-hearth  roofs  have 
been  20  per  cent  with  261  heats  due  to  fire  eracks. 
The  variation  in  chemical  composition  occurs  when 
fumes  penetrate  the  pores  in  open-hearth  work.  The 
method  of  manufacture  has  a  pronounced  effect  on 
the  qualities  of  clay  brick. 


Maurice  Casenave,  Minister  Plenipotentiary  and 
Director-General  of  French  Public  Service,  in  address 
at  Lafayette  celebration  at  Milwaukee,  says  produc- 
tion of  pig  iron  in  France  will  soon  reach  9,600,000 
tons  a  year,  of  which  1,500,000  tons  will  be  exported, 
and  production  of  steel  will  equal  7,500,000  tons,  with 
1,000,000  tons  for  export.  He  states  those  facts  to 
show  how  France  is  pushing  its  reconstruction  ac- 
tivities. 


BOOK  REVIEW. 

The  Iron  Hunter,  by  Chase  S.  Osbom.  MacMillan 
Company,  New  York.    Cloth  51/2"  by  8",  316  pp.,  illus. 

This  is  an  unusual  book,  and  after  reading  it  one 
realises  that  its  author  must  be  an  unu.suai  man.  The 
book  is  actually  an  autobiography,  of  the  kind  that 
might  be  expected  from  a  man  who  made  his  way  by 
persona]  endeavour  from  a  penniless  condition  to 
Governor  of  Michigan  and  a  candidate  for  President 
of  the  United  States.  Mr.  Osborn,  writes:  "For  forty 
"years  now  I  have  lived  in  the  robust  north,  and  in 
"Winter  I  have  taken  a  run  naked  and  rolled  in  the 
"snow  every  morning  before  breakfast,  when  in  the 
"woods,  say  at  four  o'clock.  In  all  that  time  I  have 
"known  of  only  one  young  man  who  would  follow 
"my  example,  without  being  ridiculed  into  it  or  cora- 
"pelled  in  some  way."  One  can  quite  credit  the 
statement. 

The  author  claims  to  have  visited  virtually  every 
accessible  iron-ore  deposit  in  the  world,  and  his  travels 
include  a  journey  by  reindeer  sled  across  Lapland,  in 
February,  and  trips  to  ^ladgascar,  Africa,  Burma. 
Ceylon,  Cochin-China,  Turkestan,  and  Persia,  all  con- 
nected with  the  hunt  for  iron-ore  that  Mr.  Osborn 
conceived  as  his  life  work.  An  interesting  reference 
to  Madagascar  contains  an  intimation  that  the  author 
is  aware  of  the  location  there  of  a  vast  deposit  of  iron 
ore  containing  metallic  iron  of  64  per  cent  and  nine- 
thousandths  of  one  per  cent  of  phosporous.. 

But  the  most  interesting  references  to  Canadian 
readers  in  this  kaleidoscopic  recital  are  in  connection 
with  the  north  shore  of  Lake  Superior,  and  Mr.  Osborn 
is  unstinted  in  his  praise  of  the  open  spaces  and  clean 
wildernesses  of  our  Canadian  Northland.  "North  of 
"us  lies  the  vastest  unexplored  territory  in  the  world. 
"I  refer  to  the  Dominion  of  Canada.  It  is  rich,  and 
"where  it  is  untouched  by  man,  it  is  clean.  There 
"is  not  a  drop  of  unwholesome  water  nor  any  poison- 
"ous  insects  nor  reptiles  between  Lake  Superior  and 
"the  aurora  borealis."  Mr.  Osborn  has  the  blood  of 
the  prospector  in  his  veins,  for  he  remarks:  "I  think 
"the  greatest  charm  of  prospecting  is  not  the  hope 
"of  finding  wealth,  it  is  the  life  in  the  clean  unhurt 
"out-of-doors."  Describing  the  north  shore  of  Lake 
Superior  he  writes:  "Olivines  and  epidotes  make 
"floors  of  verde  antique,  and  pegmatite  shows  red  as 
"blood  above  and  also  below  the  waters."  His  descrip- 
tion of  the  berries  and  natural  beauties  of  this  re- 
gion are  reminiscent  of  the  writings  of  another  poet 
turned  geologist  who  has  described  Northern  Cape 
Breton  in  the  Geological  Survey  Reports  of  1S73,  the 
late  Hugh  Fletcher. 

A  pleasing,  and  not  overdrawn  reference  is  to  the 
work  done  in  connection  with  the  geology  of  iron 
ores  in  the  Lake  Superior  country.  "Such  distingush- 
"ed  names  as  Douglas,  Houghton.  Brooks  and  Pum- 
"pelly,  Charles  Wright.  Irving,  Synithe,  Lane.  Wiu- 
"chell.  Chamberlain,  Seaman,  Van  Hise,  Leith.  Hotch- 
"kiss.  Merriam,  Allen,  Coleman,  Miller  and  others  are 
"familiar  to  those  who  are  interested.  At  a  time  when 
"most  of  these  men  could  have  turned  their  knowledge 
"into  money  they  have  been  ethical  to  an  extent 
"that  is  praiseworthy.  I  do  not  know  of  one  of  these 
"who  took  advantage  of  his  chance  to  make  a  profit; 
"not  a  single  quack  among  them."  And  so  say  we 
all. 
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A  further  statement  regarding  the  administration 
ot  Canadian  mining  law  is  interesting,  coming  from  a 
man  who  is  above  all  a  typical  citizen  ol:  the  United 
^)tates. 

"I  had  heard"  writes  Mr.  Osborn,  "that  nothing 
"could  be  obtained  from  the  Government  departments 
"at  Toronto  without  paying  for  it;  that  from  top  to 

■  bottom  there  had  to  be  bribery.  I  saw  nothing  of 

•  the  kind  during  years  of  experience,  and  I  do  not 
■believe  a  word  of  it.  The  fees  of  Hearst  and  McKay 
■were  reasonable,  and  they  told  nie  they  never  thought 

•  of  paying  any  "grease"  money  or  permitting  graft." 
Our  author  tells  of  a  "starvation  hike"  to  an  "iron 

dam"  on  the  Vermillion  River,  of  camping  in  such 
primeval  wilderness  that  a  bull  moose  walked  over 
him  while  asleep,  and  winds  up  his  chapter  by  stating: 
■•Where  I  slept  in  the  little  open  shed  tent,  and  was 
"unawakened  by  the  moose  that  nearby  stepped  on 
"me,  there  is  now  a  flourishing  mining  town  reached 

■  by  a  branch  of  a  transcontinental  railway.  They 
'•did  not  develop  there  without  much  hard  and  en- 
"joyable  work."  This  refers  px-esumably  to  Moose 
Mountain. 

An  anecdote  of  "Dan  Mann"  tells  amusingly  how 
the  Canadian  railwayman  wafe  challenged  to  a  duel 
by  a  Russian  count  in  China,  and  exercised  the  priv- 
iU'ge  of  tlu^  ehallelnged  to  choose  the  weapons  by  select- 
ing double-bitted  axes,  to  the  use  of  which  the  Russian, 
our  author  suggests  wisely,  demurred  and  the  duel 
was  off. 

The  book  contains  a  full  teclmical  description  of  the 
mining  and  roasting  of  siderite-  at  the  Magpie  and 
Helen  jMines,  and  makes  the  observation  that  in  this 
Instance  an  elaborate  and  relatively  costly  mining  and 
roasting  system  enriches  from  30  to  50  per  cent,  an 
ore  never  before  used  in  America,  and  it  is  done  pro- 
fitably. Reference  is  made  to  the  astonishingly  cheap 
and  plentiful  occurrence  of  iron-ore  in  the  United 
States,  and  its  effect  on  the  relative  value  of  lean  ores. 
Our  author  pertinently  remarks:  "What  are  regarded 
"in  the  United  States  as  lean  ores  are  esteemed  of 
"great  value  in  other  iron-making  countries."  Refer- 
ence is  made  to  an  exjierimental  plant  at  Duluth 
where  Hayden  iStone  &  Company  enrich  magnetic 
ores  containing  thirty  per  cent  of  metal  to  62i^  per 
cent  by  electrical  treatment,  which  method  alone,  the 
author  suggests  "will  make  it  possible  to  utilize  the 
millions  upon  millions  of  tons  of  lean  magnetite  that 
belts  Lake  Superior  like  a  containing  encasement." 

Mr.  Osborn 's  unusual  cast  of  mind  is  evidenced  in 
his  suggestion  that  a  new  and  permanent  standard 
for  money  could  be  found  on  the  basis  of  calories. 
Gold,  'Sir.  Osborn,  contends,  is  not  really  a  norm  of 
permanent  value,  and  the  calorie  does  supply  the 
markets  and  finances  of  tlie  world  with  such  a  norm. 
Such  a  solution  of  the  problem  of  coinage  value  fluc- 
tuation would  not  occur  to  the  ordinary  pei'son.  Mr. 
O.sborn  is  evidently  not  an  ordinary  person,  and  his 
book  is  extraordinary,  but  well  worth  reading. 


THE  APPLICATION  OF  PULVERISED  COAL  IN 
BLAST  FURNACES. 

The  Canadian  Jlining  Institute  Bulletin  for  July 
contained  a  description  of  the  progress  made  in  using 
pulverised  coal  in  blast  furnaees  which  made  the  fol- 
lowing refereiii'es  to  tli*^  smelfincr  of  iron: 
History  of  Early  Attempts. 

■'Thp  ii>-o  of  pulverised  enal  in  reverbcratory  furnaces, 
cement  kilns,  open  hearth  furnaces,  boilers  and  other 


similar  furnaces,  has  been  dealt  with  extensively  in 
many  papers  and  publications;  the  present  paper  on 
the  other  hand  will  be  confined  to  the  application  of 
pulverised  fuel  to  blast  furnaces,  wherein  the  mixture 
of  fuel  and  air  is  injected  into  the  lower  portion  of  a 
piled  mass  of  material,  and  combustion  takes  place 
under  pressure. 

Until  recently  the  history  of  pulverised  coal  in  blast 
furnaces  contained  nothing  but  records  of  failures. 
Sir  Lowthian  Bell,  in  his  book  on  the  "Principles  of 
the  Manufacture  of  Iron  and  Steel"  published  in  1872, 
which  deservedly  ranks  among  the  world's  metallur- 
gical classics,  mentions  an  attempt  to  introduce  finely 
divided  coal  with  the  blast  at  the  tuyeres  in  an  iron 
furnace;  the  attempt  was  soon  abandoned,  and  Bell 
remarked  that  it  needded  but  little  consideration  to 
insure  rejection  of  all  such  schemes. 

About  1902,  Mr.  W.  J.  Forster  of  Darlaston,  Eng- 
land, satisfied  himself  by  a  great  number  of  experi- 
ments at  the  Darlaston  furnaces:  "That  nothing  but 
failure  can  be  expected  from  the  addition  of  cold 
materials  into  the  hearth  of  the  furnace  with  the 
blast." 

Possessed  of  this  opinion,  Mr.  Forster  suggested  the 
use  in  the  blast  furnace  of  a  specially  prepared  carbon 
obtained  by  heating  solid  carbon  to  a  very  high  tem- 
pei'ature,  so  that  all  volatile  matter  and  moisture 
should  be  expelled  and  the  carbon  should  be  strongly 
heated  before  its  use  in  the  blast.  He  obtained  British 
and  American  patents  on  the  expedient  of  so  preparing 
carbon  and  introducing  it  with  the  blast,  whereby  he 
hoped  to  make  special  grades  of  iron.  The  idea  seems 
to  have  produced  no  effect  upon  the  art  of  smelting 
iron,  but  it  may  be  considered  to  illustrate  the  rest  of 
the  history  of  the  use  of  pulverised  fuel  in  blast  fur- 
naces as  this  history  consists  of  sundry  comparable 
suggestions  of  expedients  all  of  Avhich  have,  so  far  as 
known,  failed  to  meet  with  practical  success.  The 
efforts  to  -use  successfully  pulverised  fuel  in  iron 
blast  furnaces  have  embraced  such  expedients  as  the 
substitution  of  heated  gas,  with  and  without  super- 
heated steam,  for  some  or  all  of  the  air;  the  careful 
classifying  of  the  fuel  into  different  and  distinct  sizes 
with  a  view  to  employing  the  finer  grade  to  create  a 
high  initial  temperature  to  ignite  the  rest ;  the  sub- 
stitution of  an  annular  reverbcratory  ai'ranged  around 
the  base  of  the  charge,  and  the  injection  tangentially 
thereinto  of  the  powdered  coal  and  air;  the  grinding 
and  mining  of  the  charge  itself  so  that  the  particles 
might  fall  through  a  stream  of  burning  fuel  and  air, 
and  so  on.  It  is  not  profitable  for  present  purposes 
"to  consider  all  these  expedients  or  the  various  patents 
which  have  been  granted  on  them,  because,  so  far  as 
is  known,  none  of  them  has  been  sufficiently  success- 
ful to  secure  adoption. 

The  results  obtained  by  the  recent  work  which  we 
shall  now  describe  have  been  attained  not  so  much 
by  resort  of  extraneous  expedients  as  by  the  develop- 
ment of  the  combustion  process  itself.  The  chemical 
phenomena  of  combustion  are  relatively  little  known, 
although  they  have  been  made  the  .subject  of  impor- 
tant research  work  by  numerous  scientists  since  the 
daj^s  of  Bunsen.  who,  in  184.5,  made  investigations  on 
a  coal-fired  blast  furnace  used  for  the  .smelting  of 
iron  ores:  and  it  is  impmntjoable,  within  the  limits  of 
this  paper,  to  discuss  th^so  phenomena  in  detail.  The 
phenomena  apparently  embrace  distillation  of  volatile 
matter,  gasification,  and  combustion.  When  a  mixture 
of  air  and  finely  divided  fuel  is  directed    into  and 
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against  a  mass  of  more  or  less  refractory  material, 
(liffctciit  rcsiilts  niay  ciisiic.  ficconliiit:  to  variations  in 
a  multiplicity  of  factors.  The  work  to  be  described 
seems  to  demonstrate  that  by  proper  provision  of  suit- 
able space  for  combustion,  maintenance  of  correct  air 
pressure  and  fuel  within  the  combustion  space,  it  is 
practicable  to  develop  within  the  charge  a  sort  of 
supercombustion,  which  provides  at  greatly  reduced 
cost  the  heat  necessary  to  bring  the  charge  to  a 
molten  condition.  It  is  particularly  difficult  to 
generalise  or  define  the  possibilities  or  limitations  of 
the  generation  of  heat  in  a  blast  furnace  so  operated, 
for  much  depends  upon  the  physical  and  chemical 
characteristics  of  the  charge,  as  well  as  upon  the 
vai'iabh'  factors  directly  entering  into  tlic  combustion." 

The  authors  suggest  that  a  better  idea  of  the  work 
can  be  obtained  by  concrete  illustration,  and  proceed 
to  describe  in  great  detail  the  experiments  of  Mr. 
Garred  in  a  field  which,  the  authors  believe  has  here- 
tofore been  untouched  even  by  suggestion,  namely, 
the  melting  of  copper  and  the  smelting  of  copper  ores. 

At  the  plant  of  the  International  Nickel  Company 
the  most  recent  work  has  been  to  operate  the  furnace 
entirely  without  coke,  following  earlier  work  where 
an  average  of  fifty  per  cent  of  the  coke  had  been  re- 
placed. The  results,  with  all  coke  eliminated,  are 
sufficiently  encouraging  to  continue  the  experimenta- 
tion witli  tins  object  in  view. 

The  processes  involving-  the  application  of  pulver- 
ised fuel  to  blast  furnaces  have  been  patented  in  the 
United  States,  Canada,  and  many  foreign  countries; 
the  patentees,  Garred  and  Cavers,  both  being  en- 
gaged in  work  connected  with  the  smelting  of  non- 
ferrous  ores,  and  both  were  simultaneously  working 
on  practically  the  same  problem,  of  the  combustion 
of  finely  divided  fuel  in  a  blast  furnace.  Owing  to  the 
magnitude  of  the  problems  involved,  a  consolidation 
of  their  interests  was  effected  recently,  by  the  forma- 
tion of  the  Garred-Cavers  Corporation,  New  York, 
which  company  has  ac(juired  the  patents  is.sued  and 
pending  in  connection  with  this  work.  It  is  expected 
that  experiments  on  the  smelting  of  silver-lead  ores 
will  be  commenced  in  the  near  future,  and  there  is 
every  reason  to  believe  the  prospects  are  good  for  in- 
creasing the  efficiency  of  blast  furnace  practice. 

During  the  last  few  years,  some  twenty  to  thirty 
million  tons  of  non-ferrous  oi'es  per  year  have  been 
treated  in  blast  furnaces  in  the  United  States,  Canada 
and  Mexico,  and  it  is  believed  that  further  develop- 
ments of  a  satisfactory  nature  in  connection  with  this 
work  will  enable  a  large  proportion  of  these  ores  to 
be  smelted  with  considerable  economics  in  fuel. 

The  Garred-Cavers  Corporation  has  made  contracts 
and  issued  licenses  for  the  use  of  its  process  by  the 
International  Nickel  Companj-  of  Canada,  the  Ten- 
nessee Copper  Comi)any  and  Ccrro  dc  Pasco  Co|)p('r 
Corporation.  Mr.  W.  J.  Hamilton  is  Consulting 
Engineer  to  the  Cerro  de  Pasco  Company  and  arrange- 
ments have  been  made  to  utilize  pulverised  coal  in  the 
existing  blast  furnaces  at  the  smelter,  but  also  in  a 
new  smelter  to  be  constructed  by  that  Company. 

While  the  application  of  pulverised  eoal.  in  its  pres- 
ent development,  does  not  extend  to  the  smelting  of 
iron  in  the  blast  furnace,  it  does  not  appear  unreason- 
able to  expect  that  the  lessons  learned  from  its  use 
in  non-ferrous  smelting  may  lead  to  a  wider  applica- 
tion that  may  some  day  include  the  reduction  of  iron 
ores. 


COMPANY  NOTES. 

An  fimalKatlon  h;iH  been  made  l»y  the  f Vjllingwood.  Ont., 
.itpel  plant  and  the  Canadian  Western  Steel  Co..  Ltd  .  with 
roUiPK  miUs  at  two  Western  points.  The  new  concern  haM 
been  incorporated  under  the  name  of  the  Canadian  Western 
Steel  Corporation.  I.,imite(l..  and  it  proposes  to  start  work  at 
the  now  idle  rolling  mills  at  Collingwood.  and  also  to  start 
up  the  open  hearth  furnares.  Construction  will  besrin  with- 
in a  few  weeks.  The  corporation  will  have  in  operation  at 
an  early  date  three  rolling  mills,  located  at  Collingwood.  Ont., 
Medicine  Hat  and  Kedcliffe,  Alta..  also  a  bolt  and  nut  plant 
at  Medicine  Hat,  Alta.,  which  will  enable  it  to  supply  the 
tiade  both  in  eastern  and  Western  Canada. 


The  International  Abrasive  Corporation  is  making  appli- 
cation for  listing  on  the  Koston  Stock  Exchange 

This  consolidation  is  of  interest  to  Canadian  readers  as  • 
in  compri.sed  of  the  Superior  Corundum  Wheel  Compa' 
Dominion  Abrasive  Wheel  Company.  Harrison  Supply  Cor/,- 
j)any,  and  National  Abrasive  Company  with  plants  at  Wal- 
tham,  Mass.,  Amesbury,  Mass.,  Niagara  Falls,  Ont.,  and  Mi- 
mlco,  Ont.  Three  of  these  companies  are  successfully  '  - 
tablished.  The  National  Abrasive  Company  is  a  new  pi' 
ducer. 

It  is  stated  the  new  Company  will  be  the  only  producer  of 
"Natite",  said  to  be  the  most  successful  of  manufactured 
corundums,  and  it  is  claimed  that  a  ton  of  this  patented  pro- 
duct can  be  produced  for  $14.25  against  $30  per  ton  of  corun- 
dum by  the  ordinary  bauxite  process 

The  situation  of  the  plants  of  the  Company  in  both  Canada 
and  the  United  States  is  expected  to  give  maximum  tariff 
advantages. 


Put    in    Furnaces. — The   Volta     Manufacturing  Company. 

Wt'lland.  have  installed,  an  electric  furnace  for  the  Walker 
Metal  Products  Company,  Walkerville 

The  Gales  Refractories,  Limited,  of  Montreal  East,  are  just 
completing  a  60-ton  kiln  for  the  making  of  fire  brick.  It  is 
expected  that  two  others  of  similar  capacity  will  be  in  opera- 
tion before  the  close  of  the  year. 

The  Percival  I'low  and  Stove  Company,  Limited.  Merrit  :- 
ville,  Ont.,  is  negotiating  with  the  Town  Council  for  property 
on  which  to  build  a  new  molding  shop  and  machine  shop. 

W.  H.  Cooi)er.  Clyde  Building,  Hamilton,  Ont.,  has  been 
awarded  general  contract  for  the  erection  of  an  addition  to 
the  i)Iant  of  the  Frost  Steel  and  Wire  Co..  Sherman  Street 
North,  to  cost  $27,500.  Gordon  J.  Hutton.  Bank  of  Hamilton 
Building,  is  the  architect.    Sub-contracts  will  be  let 

W.  H.  Cooper,  Clyde  Building.  Hamilton,  Ont..  has  been 
awarded  the  general  contract  for  the  erection  of  an  addition 
to  the  plant  of  the  Dominion  Sheet  Metal  Co..  Ltd.,  322  Bur- 
lington Street,  to  cost  $23,000. 

Contracts  for  the  erection  of  five  factories  to  cost  $22,000 
have  been  awarded  by  the  Montreal  Locomotive  Works,  Ltd., 
14.T  St.  .Tames  Street  The  buildings  are  to  be  erected  as  an 
addition  to  the  company's  plant  at  Longue  Pointe.  Que. 

Tlio  Tavani  Electric  Steel  Company.  Belleville.  Ont..  are 
contemplating  construction  of  a  steel  and  iron  foundry  in 
Winnipeg,  Estimated  cost,  $5,000,000. 

Lake  Superior  Power  Corporation  are  contemplating  addi- 
tions to  hydro-electric  power-plant  to  supply  the  Algoma 
Steel  Company  with  additional  power  in  case  the  Algoma 
people  proceed  with  present  plans  for  extensions  to  the  steel 
plant. 

The  ratepayers  of  BrockviUe,  Ont..  have  voted  a  free  site 
for  i)roposed  factory  of  Brockville  Paper  Manufacturing  Co.. 
and  construction  of  factory  will  proceed  immediately. 

The  International  Plow  Comp.xny  at  Hamilton,  Ont..  are 
constructing  additions  to  building.    Estimated  cost,  $200,000. 

Dominion  Canners  are  to  erect  a  modern  plant  in  the  In- 
dustrial section  near  the  H.Tmilton  Bridge  Co..  at  .in  estiin- 
aloil  cost  of  $1,000,000. 
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Sherbrooke,  P.  Q. — Among  the  contracts  recentl  yreceived 
by  the  MacKinnon  Steel  Co.,  Ltd.,  are  the  following:  Struct- 
ural steelwork  for  Belding  Paul  Corticelli  Building,  St.  John's, 
P.Q.,  general  contractor,  Anglins,  Norcross,  Ltd.,  Montreal; 
steelwork  for  St.  Augustine's  Church,  Cote  St.  Antoine  Rd., 
Montreal,  general  contractor.  M.  J.  Stack;  steelwork  for  ex- 
tension to  Dominion  Tire  Factory,  Kitchener,  Ont.,  general 
contractor.  Atlas  Construction  Co.,  Montreal;  superstructure 
for  200-ft.  span  bridge  to  be  erected  on  the  East  Branch  of 
the  River  Yamaska;  superstructure  for  215-ft.  span  bridge 
to  be  erected  over  the  Riviere  Noire,  municipality  of  St. 
Valerlen,  Shefford  Co.,  P.  Q.  This  company  are  also  fabrica- 
ting steelwork  in  connection  with  an  extension  to  their  own 
office,  for  which  the  general  contractor  is  the  Sherbrooke 
Construction  Company. 


TRADE  OPENINGS 

The  Weekly  Bulletin  of  the  Department  of  Trade  and  Com- 
merce lists  the  following  enquiries  for  Canadian  iron  and 
steel  and  associated  products. 

London  firm,  open  to  purchase  molybdenum,  invites  offers 
from  actual  Canadian  producers. 

Vladivostok  firms  enquire  for  wood-cutting  machinery, 
metal-cutting  lathes,  agricultural  implements,  motors,  belting 
and  all  electrical  supplies.  Another  Vladivostok  enquiry  is 
complete  equii)ment  of  worlishops  with  turning,  polishing 
and  grinding  tools  and  lathes,  and  machine  tool  accessories. 

Liverpool  (Eng.)  firm  asks  for  latlies  from  ZV2"  centres 
up. 

Asia  Minor  stated  to  be  a  promising  field  for  tractors  and 
all  kinds  of  agricultural  imi)lements.  Greek  Government 
making  similar  enquiries. 

Liverpool  firm  ask  to  be  put  in  touch  with  manufacturers 
of  country-house  lighting  sets. 

.\ pother  Li\-erpoo!  firm  ask  for  particulars  of  oil  engines. 

Australian  firm  asks  for  names  of  Canadian  manufactu- 
rers of  bronze  powder,  aluminum  and  tinfoil. 

Australian  trade  organization  asks  among  otlier  things, 
for  particulars  of  Canadian  ability  to  supply  .agricultural 
implements,  automobiles,  gas  and  oil  engines,  fencing  and 
other  wire,  fertilizers,  field  cultivators,  nails,  pumps  and 
tools. 

Sheffield  (Eng.)  firm  asks  for  quotations  on  cobalt,  nickel 
and  ferro-alloys. 

Newfoundland  importer  asks  for  quotations  on  Canadian 
shovels. 

Hardware  importers  in  Cape  Town,  Soutli  Africa  ask  for 
Canadian  quotations  on  nails,  bolts,  nuts,  rivets,  tacks,  box 
strapping,  baling  wire,  hoop  iron,  horse-shoes  and  horseshoe 
nails,  tinplate  and  tinman's  solder. 

Importer  in  Port  of  Spain,  Trinidad,  asks  for  Canadian 
quotations  on  a  mill  for  crushing  and  pulverising  limestone 
for  fertilizer. 

North  of  Ireland  firm  enquires  for  Canadian  maker  of 
tinned  mattress  wire. 


TRADE  INCORPORATIONS. 

The  Internation.il  Bushings.  Limited,  is  granted  Dominion 
incorporation  with  a  capital  of  $'.3.">.0i)0.ii0n.  head  office  Toron- 
to with  a  comprehensive  charter  to  manufacture  and  deal 
in  metals. 

Alliance  Steamship  Company.  Limited.  Incorporators: 
I'rederlck  Henry  Markey.  Waldo  Whittior  Skinner  and  Geor- 
ge Gordon  Hyde.  K.  Cs;  .John  Gerard  Ahern,  advocate;  and 
Robert  .John  Korster.  secretary — all  of  Monteral.  Capital 
$1,000,000,  divided  into  10,000  shares  of  $100  each.  Chief 
place  of  business.  Montreal. 

.\cadia  Stationery  Engines,  Limited.  Capital  $200,000. 
lifglstered  office.  Bridgewater. 

Province  Elevator  Company,  Limited.  Incorporators:  Ben- 
jamin Cronyn  Parker.  Charles  Al.in  Crjiwiey  and  Bert  Vers- 
hoyle.   h.nrristers-at-law;    Samuel   W:illare.   ;iccf>Mnt;int :  nnd 


Harold  Leslie  Marcliaiil,  studeui-at-law— all  of  Winnipeg. 
Capital  $500,000,  divided  into  5,000  shares  of  $100.  each.  Chief 
place  of  business,  Winnipeg. 

Western   Steel   Products,    Limited.    Capital   $100,000.  Reg- 
istered office,  Vancouver. 

The  Belt  fJrip  Pulley  Company  of  Canada,  Limited,  has 
been  incoriioratcd  to  carry  on  business  as  manufacturers  of 
all  kinds  of  pulleys  and  wheels.  The  capital  stock  is  $200,000, 
divided  into  20,000  shares  of  $10  each,  the  head  office  being 
in  Toronto. 

F.  F.  Fry,  Limited,  have  been  incorporated  under  the  On- 
tario Companies  Act,  to  carry  on  a  general  contracting  and 
engineering  business.  The  capital  will  be  $40,000  in  400  shares 
of  $100  each,  the  head  office  being  in  Toronto. 

The  National  Metal  and  Waste,  Limited,  has  been  incor- 
porated to  carry  on  a  general  business  as  dealers  in  old 
materials.  The  capital  stock  is  $40,000  divided  into  400  shares 
ol  $100  each,  and  head  office  in  Woodstock. 

Paxton-Mitchell,  Limited,  is  incorporated  with  capital  stock 
of  $100,000,  head  office  Montreal,  as  a  private  company  to 
deal  in  iron,  steel  and  metals,  and  general  machinery. 

M.  E.  Casey  Co.,  Limited,  is  incorporated  as  a  private  com- 
pany, capital  $50,000,  head  office  Monteral,  to  do  business  as 
mechanical  engineers. 

Houlding  &   Walker,   Limited,   is  Incorporated,   with  head 

office  at  Hrantford,  Ont.,  capital  of  $100,000,  to  manufacture 
and  deal  in  automobiles. 

The  Colonial  Machinery  Co.,  Limited,  Cowansville,  Que., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by 
Harry  R.  Fraser,  Frederick  S.  Rugg,  Charles  de  L.  Mignault 
and  others,  all  of  Sherbrooke,  Que.,  to  manufacture  machinery, 
tools,  implements,  etc. 

The  King  Separator  Works,  Limited,  Bridgeburg,  Ont.,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  Edward 
H.  Neelon,  George  F.  Peterson,  Frank  N.  Rutherford  and 
others,  all  of  St.  Catharines,  Ont.,  to  manufacture  cream 
separators,  implements,  machinery,  boilers,  etc. 

The  Charles  A.  Strelinger  Co.  of  Canada,  Limited,  Wind- 
so  Ont.,  has  been  Incorporated  with  a  capital  stock  of  $100,- 
000  by  Charles  A.  Strelinger,  Charles  T.  Bush,  Charles  E. 
Allinger  and  others,  all  of  Detroit,  Mich.,  to  manufacture 
machinery,  tools,  automobile  parts,  etc. 

The  Buchanan-Duncan  Motors,  Limited,  Toronto,  has  been 
incorporated  with  a  copital  stock  of  $40,000  by  John  Jennings, 
67  Yonge  Street;  James  Buchanan,  George  H.  Lovatt  and 
others  to  manufacture  motor  cars,  tools,  engines,  etc. 

The  Glo  Products,  Limited,  Toronto  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  Ira  Marks,  351  Markham 
Street;  Wilton  Marks,  438  Lansdowne  Avenue;  James  R. 
Curry  and  others  to  manufacture  machinery,  tools,  imple- 
ments, etc. 

The  Canadian  Auto  Accessories  Co.,  Limited,  Ottawa,  Out., 
has  been  incorporated  with  a  capital  stock  of  $40,000  by  Fred- 
crick  E.  Heney,  Thomas  E.  Powers,  Frederick  C.  Wright  and 
others  to  manufacture  automobile  parts,  accessories,  motors, 
etc. 

The  Union  Cap  Screw  Co.,  Ltd.,  Walkerville,  Ont.,  has 
been  incorjiorated  with  a  capital  stock  of  $100,000  by  James 
G.  Bass,  Windsor,  Out.;  Olin  M.  Whitman,  Alexander  E. 
Whitman  and  others,  of  Detroit,  Mich.,  to  manufacture 
screws,  screw  machines,  tools,  etc. 

The  Security  Auto  Theft  Signal  Co.  of  Canada,  Limited, 
Dunnville,  Ont.,  has  been  incorporated  with  a  capital  stock 
01  $100,000  by  George  II.  Orme,  William  O.  Smith,  Adolphus 
W.  Haun  and  others  to  manufacture  iron,  steel  and  brass, 
products,  safety  devices,  etc. 

The  Dominion  Dehydrator  Company.  Limited  is  incorporated 
iKider  Ontario  charter  with  head  office  at  Toronto,  capital 
$150,000  to  manufacture  and  deal  in  de-hydrating  machinery 
and  to  carry  on  the  business  of  de-hydration  of  vegetables, 
etc. 
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Synthetic  Rubber  and  Tire  Co.  of  Canada,  /jimitfrl,  is  grant- 
ed Ontario  cliarter  to  deal  in  automobile  tires  and  to  deal  in 
and  manufacture  rubber  and  rubber  substitutes.  Capital 
$150,000,  head  office  Toronto. 

Burns  Hardware,  Limited,  is  granted  incorporation  in  On- 
tario to  engage  in  a  general  hardware  business.  Capital 
$100,000,  head  office  Toronto. 

Steel  Burial  Vaults,  Limited,  is  incorporated  under  Ontario 
law  with  capital  of  $100,000,  head  office,  Toronto,  ti  I'  i'  i'l 
and  manufacture  burial  vaults  and  metal  coffins. 


The  War  Was  Won.  We  Must  Help  To  Win  Tue  Peace. 

Dunii!:,^  the  war  CJaiiadiaiis  as  a  whole,  devoted  their 
every  eii'ort  to  the  succes.stui  prosecution  oi:  it,  all 
classes  and  creedes  Avere  at  unity  in  conscientious  ser- 
vice. Capital  invested  in  enterprises  wJiose  lire  could 
be  expected  to  end  with  the  cessation  oi  hostilities; 
labor  gave  of  its  best,  clerical  staffs  worked  short- 
liaiided  and  with  inadequate  salaries,  and  the  young 
men  of  the  courtry  gave  their  life's  blood — all  in  order 
that  the  greatest  good  might  come  to  the  greatest 
number. 

The  great  success  of  Canadian  armies;  financial 
aims,  and  manufactures,  affords  the  greatest  possi- 
ble example  of  the  value  of  unity  of  purpose. 

With  the  signing  of  the  armistice,  however,  this 
bond  was  apparently  ruptured  with  the  result  that  the 
country  seems  divided  into  factions  all  pulling  in 
different  directions. 

We  Canadians  have  a  task  before  us  the  magnitude 
of  which  is  hardly  comprehended  by  the  majority. 
The  National  debt  has  hardly  received  the  serious  at- 
tention of  the  people.  This  question  is  of  the  most 
vital  importance ;  large  revenues  must  be  raised  for 
regular  maintenance  charges,  interest  on  the  debt; 
pensions  for  disabled  returned  men,  and  the  provision 
of  sinking  funds. 

Just  how  these  revenues  and  monies  are  to  be  raised, 
must  be  given  out  by  the  government  shortly. 

The  labor  situation  is  critical  and  must  be  handled 
firmly  and  honestly,  labor  must  realize  of  its  own 
volition  the  vicious  results  of  further  wage  increases 
and  be  prepared  to  give  an  honest  day's  work  for  an 
honest  day's  pay. 

Capital  cannot,  reasonably  expect  to  make  the  same 
percentage  of  profit  as  was  possible  under  pre-war 
conditions  and  must  be  prepared  to  share  with  labor 
a  portion  of  the  difference.  Neither  should  any  obstacle 
be  thrown  in  the  way  of  Capital  which  will  prevent 
its  seeking  investment  in  new  enterprises.  Some 
extra  compensation  must  be  allowed  for  the  risk  en- 
tailed. 

It  cannot  be  possible  that  the  lesson  learned  during 
the  war,  can  be  so  soon  forgotten. 

A  true  sense  of  duty;  a  proper  idea  of  service,  and 
cooperation  of  all  peoples,  will  be  of  the  same  im- 
portance, and  have  the  same  result  whether  the  coun- 
try be  at  peace  or  war. 

Canadian  bore  a  proud  part  during  the  war.  We 
feel  confident  that  they  will  take  an  equally  proud 
position  in  peace. 


The  Electric  Furnace  Company,  Alliance,  Ohio,  .insl 
installed  nine  new  Bail.v  Electric  Furnaces  for  meltinir 
a  wide  range  of  non-ferrous  metal  and  alloys. 

The  Drew  Electric  &  Mfg.  Company.  Cleveland.  Ohio, 
has  purchased  a  lOf)  K.W.  furnace,  of  1.500  pound 
capacity  for  melting  yellow  brass. 


Tlic  Kennedy  V'iilvp  Company,  Jllinira,  New  York, 
lias  installed  a  105  K.W.  electric  furnace  for  red  bra- 

The  American  Bronze  Corporation,  New  York  Ci' 
has  contracted  for  two  1.500  pound  electric  furna' 
for  melting  bronze. 

The  Dominion  Steel  Products  Company,  of  Brant- 
ford,  Ontario,  (.'anada,  has  installed  a  50  K.W.  fiirnaep 
of  500  pound  capacity  for  yellow  bra.ss. 

The  Deming  Company,  Salem,  Ohio,  will  melt  yell"  ' 
and  red  brass  in  a  furnace  of  500  pound  capacity. 

The  Miller  Pasteurizing  Machine  Company,  Canton, 
Ohio,  will  use  its  P»aily  50  K.W.  fnrnaep  for  yellow- 
brass. 

Landers,  Frary  &  Clark,  of  New  Britain,  Connecticn' 
V  ill  melt  ainminutii  in  a  50  K.W.  furnace  that  ha«> 
capacity  for  200  pounds  of  aluminum  f)er  hour. 

PERSONALS. 

Mr.  D.  H.  McDougall,  Pre^irlent  of  the  Nova  Scotia 
Steel  and  Coal  Company,  accompanied  by  M  Galen 
Stone  of  Ilayden  &  t'ompany.,  Boston,  are  ex- 
pected to  leave  for  Europe  on  the  7th  Octobt  r  by  the 
"Empress  of  France"  from  Quebec.  These  <_antlemen 
expect  to  visit  iron  and  steel  centres  in  Britain,  Fran- 
ce, Italy,  Spain  and  Roumania,  and  also  anticipate 
visiting  the  iron  mines  of  Nomvay  and  Sweden. 


SCOTIA  RESUMES  STEEL  MANUFACTURE. 

Tlie  Nova  Scotia  Steel  &  Coal  Company  resumed 
si  eel  manufacture  on  October  1st,  running  two  open- 
hcrth  furnaces  on  cold  metal.  Work  on  the  blast 
furnace  is  being  pushed  with  three  shifts  of  men  on 
eight  hours,  and  it  is  hoped  to  have  the  furnace  ready 
to  be  put  on  blast  by  the  1st  of  November.  During 
the  period  of  suspension  the  Scotia  plant  has  under- 
gone a  complete  and  thorough  overhauling,  including 
the  re-lining  of  No.  1  Blast  Furnace,  extensive  repairs 
to  the  open-hearth  furnaces,  and  repairs  and  re-fitting 
of  the  machinery. 


F.  W.  GRAY. 
Editor,  Iron  Steel. 
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p-ive  furnaces  installed  in  a  large  smelter  melting  yellow  brass  for  rolling  mill  slabs 

A  SIMPLE,  RUGGED  FURNACE 

The  Baily  Resistance  Type  furnace  does  not  use  electrodes  as  a  heating 
medium,  but  produces  incandescent  heat  by  means  of  a  carborundum  trough 
packed  with  granulated  carbon.  Heat  is  radiated  down  evenly  upon  the 
whole  hearth.  The  absence  of  complicated  parts  means  less  melting  trouble 
and  less  time  spent  in  repairs. 

WITH  MAINTENANCE  COSTS  GUARANTEED 

Our  contract  guarantees  metal  losses,  current  consumption,  and  the  total 
cost  of  upkeep  per  ton  of  metal  melted.  This  covers  every  item  of  furnace 
maintenance. 

ESTABLISHES  BETTER  WORKING  CONDITIONS 

When  it  is  hard  to  find  men  physically  capable  and  willing  to  handle  brass 
melting  furnaces,  then  it  is  time  to  let  an  electric  furnace  perform  the  arduous 
tasks  mechanically.  It  will  bring  clean,  wholesome  conditions  to  replace  the 
smoke,  fumes  and  drudgery. 

Baily  Electric  Furnaces  are  in  use  throughout  the  United  States. 
Every  Canadian  Brass  Melter  should  write  for  booklet  7-B  and 
complete  information. 


THE  ELECTRIC  FURNACE  CO 

Alliance,  Ohio 
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NEWFOUNDLAND  NEEDS  A  GOVERNMENT 
GEOLOGIST. 

Since  the  dcfitli  of  Mr.  Howiey,  the  (ioverniiiciit  nl 
Newfouiidlaiul  has  not  appointed  a  successor  in  the 
appointment  as  Government  f}eolof!:isf  which  Mr.  How 
icy  held  for  many  years. 

This  striltcs  us  as  a  rcf?retal)le  oiiii.ssioii.  If  any 
country  needs  a  competent  geologist  it  is  the  newly 
created  Dominion  of  Newfoundland.  The  agricultural 
wealth  of  Newfoundland  can  never  occupy  the  status 
it  does  in  countries  with  longer  hours  of  sunshine  and 
feder  pre-Cambrian  exposures.  Newfoundland  is 
known  to  contain  asbestos,  chrome,  iron,  in  tremen- 
dous quantity;  some  coal,  copper,  limestoiu^  lead,  and 
many  other  minerals,  but  the  country  has  never  been 
thoroughly  geologically  surveyed  and  mapped.  The 
task  of  doing  this  would  be  a  difficult  and  expensive 
one,  but  it  would  be  well  worth  vvdiile. 

A  country  that  posses  what  is  probably  the  most 
important  hematite  ore  re.serve  in  the  north  temperate 
zone  is  justified  in  employing  the  very  best  geologist 
obtainable.  It  is  difficult  to  over-estimate  the  value  of 
the  Wabana  iron  ore  deposit  to  the  British  t^mpire. 
The  quality  of  the  ore,  its  geographical  location,  its 
ownership  by  one  of  the  associated  British  peoples  as 
sturdy  and  valiant  as  Newfoundland  has  prove  dit.self 
to  be;  the  apparently  illiiriitable  quantity  of  ore  pres- 
ent, and  the  lessening  quantity  of  iron  ore  in  the  known 
reserves  of  North  America,  all  go  to  itiake  the  Wabana 
deposit  enormously  important.  The  most  authoritative 
report  on  the  Wabana  deposit  was  compiled  under  the 
direction  and  at  the  expense  of  the  Canadian  Depart- 
ment of  Mines.  The  information  contained  in  that 
Report  was  considered  to  be  necessary  to  Canada. 
How  much  more  does  Newfoundland  need  such  infor- 
mation for  herself.  A  gouvernnient  geologist  in  New- 
foundland is  nos  a  luxury,  l)Ut  a  business  necessity. — 
Canadian  Mining  Journal. 


The  Volta  Manufacturing  Company,  of  Welland, 
Ontario,  who  are  manufacturers  of  electric  furnaces 
of  all  types  and  sizes,  as  well  as  automatic  regulators 
for  electi'ie  furnaces,  electric  winches,  hand  control- 
lers, magnetic  brakes  and  all  electric  furnace  access- 
ories, have  recently  supplied  Hiram  Walker  &  Sons. 
Metal  Products,  Limited,  Walkerville,  Out.,  with  the 
complete  equipment  for  a  one-ton  capacity  electric 
furnace  of  the  tilting  type. 

The  Hiram  Walker  &  Sons  Metal  Products,  Limited, 
have  been  oi)erating  this  furnace  foi-  several  weeks 
and  are  ])roducing  a  very  high  grade'  of  cast  iron, 
nichroloy  and  monel  metal. 

Inasumch  as  this  funiace  e(iuii)nient  is  a  ('anadian 
manufactured  product  throughout  it  will  be  interest- 
ing to  the  electric  world  to  know  that  it  is  being 
operated  by  a  growing  Canadian  industry,  and,  witli 
the  increased  electric  energy  that  will  be  available  in 
the  near  future,  due  to  the  Hydro  P]lectric  Power 
Commission's  developments,  it  is  to  be  exjiected  that 
many  of  these  electric  furnaces  will  be  installed 
throughout  Ontai'io,  as  well  as  the  other  Provinces, 
during  the  next  few  years  to  take  care  of  the  growing 
demand  for  electric  fni-nace  products.  As  a  matter  of 
fact,  the  nuiiiufacturers  of  this  furnace  are  now  re- 
ceiving numerous  inquiries  from  manufacturers  who 
1)ropose  installing  electric  furnaces  of  various  capaci- 
ties in  the  near  future. 


FREYN,  BRASSERT  &  (X)MPANV, 

PKOPLKS  OA.s  Bi'iLDiNf;.  (:Hl(:Ar;o 

Kaitern  Office,  PhUadelphiu 

Blast  P'urnaces,  Steel  Works,  Rolling  .Mills 
Construction,  Equipment,  Operation. 


Producer  Gas  Systems 

Lsiri(/  Iiiluminf>us  ^nd   Anthrac  i r  p  Cf*als. 
Kaw  and  Scrubbed  Gas  tor  Displacing   Oil,  City   Gas,  Coa  and 
Cokp  in  Furnaces  ol  all  Descriptions 
WE  GUARANTEE  RESULTS 

Fl  nn  &  Dreffein  Co.,  'c''h  FT'Tg'o 


COKE 

TIN  PLATE 


THE  BETTER  KIND 


The  Carnahan 
Tin  Plate  &  Sheet  Co. 

CANTON,OHIO, 

U.  S.  A. 


Vuy^ors^'e^ll  iron  castings 

SEND  FOR  MCLAIN'S 

SEMI-STEEL 

BOOKLET  FREE  OF  COST 

_       McLAIN'S  SYSTEM 

■■golDSMITM  BLDG.  MILWAUKEE.  WIS. 


November,  1919. 
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By- Product  Coke  Ovens  in  Canada 


In  this  issue  will  be  found  a  description  of  the  by- 
product coke-oven  plant  of  the  Algoma  Steel  Corpor- 
ation, at  Sault  Ste.  Marie,  by  William  Seymour,  Super- 
intendent of  the  Coke  Oven  Department.  In  the  De- 
cember issue  will  be  published  an  account  of  the  new 
Koppers  by-product  coke-oven  plant  of  the  Dominion 
Steel  Corporation,  at  Sydney,  Nova  Scotia,  which  will 
also  be  written  by  the  Superintendent  of  that  Corpor- 
ation's coke-oven  department,  Mr.  C.  E.  Wallins. 

"Iron  and  Steel"  is  further  promised  an  authorit- 
ative description  of  the  new  Wilputte  by-product  coke 
ovens  of  the  Steel  Company  of  Canada,  at  Hamilton 
Ont. 

We  desire  to  acknowledge  the  courtesy  of  the  fore- 
going steel  companies  for  permission  to  obtain  these 
first-hand  descriptions,  and  to  thank  the  superintend- 
ing officials  who  have  been  good  enough  to  write  the 
articles,  and  have  thereby  enabled  this  periodical  to 
present  to  its  readers  a  correct  and  full  account  of  the 
three  by-product  coke-oven  installations  connected  with 
steel-making  in  Canada. 

We  also  publish  a  description  of  the  new  by-product 
ovens  of  the  Granby  Consolidated  Mining  &  Smelting 
Company  at  Anyox,  British  Columbia,  together  with  a 
brief  review  of  the  associated  mining  operations  at 
the  Hidden  Creek  Mines  and  at  the  new  Cassidy  Col- 
liery. While  these  ovens  are  not  connected  with  steel- 
manufacture,  they  arc  interesting  as  being  designed  to 
make  coke  for  smelting  operation.?,  and  as  being  the 


first  by-product  ovens  to  be  built  on  the  Pacific  Coaist. 
If  those  who  favour  the  commencement  of  a  blast- 
furnace industry  in  British  Columbia  should  proceed 
Avith  plans  which  are  as  yet  only  in  the  first  stages  of 
discussion  of  possibility,  these  oven  will  have  a  direct 
interest  to  the  steel  industry,  and  will  afford,  through 
their  operation,  exact  data  on  the  costs  and  yields  of 
coke  manufacture  and  by-product  recovery  from  Brit- 
ish Columbia  coals.  Such  data  is  of  course  infinitely 
superior  to  laboratory  data,  as  in  actual  practice  no 
person  can  say  just  how  a  given  coal  will  w^ash  or  coke, 
or  what  analysis  of  coke  will  be  obtained  in  practice, 
until  actual  full  scale  experiments  have  been  made,  and 
iintil  these  experiments  have  been  prolonged  for  some 
time. 

A  striking  similarity  of  all  the  coke-oven  plants  in 
Canada  is  that  they  are  either  quite  new,  or  the  older 
installations  have  been  repaired  and  improved.  At  no 
time  was  the  equipment  and  the  technique  of  coke 
manufacture  in  Canada  in  better  condition  than  they 
are  in  today.  The  beehive  type  of  coke-oven  is  now 
counted  obsolete,  as  it  should  be,  and  in  the  by-product 
installations  the  tendency  is  ever  towards  more  com- 
plete extraction  and  utilisation  of  the  by-products.  The 
time  is  rapidly  approaching  when  the  consumption  of 
coal  for  creating  heat  or  raising  power,  in  the  natural 
state  in  which  it  is  mined,  will  be  as  obsolete  as  the 
beehive  oven,  and  for  the  .same  reasons,  namely  waste- 
fulness, dirtiness  and  general  inefficiency. 


Workmen's  Compensation  Laws 


One  of  the  matters  in  which  complete  concurrence  of 
opinion  was  obtained  at  the  Industrial  Conference  in 
Ottawa  was  regarding  the  necessity  for  tne  standardiz- 
ation of  workmen's  compensation  laws  in  Canada. 

The  os>pntial  fairness  of  compensation  for  injuries 
sustained  during  the  course  of  employment  is  not  to- 
day a  inatter  for  dispute.  It  may  l)e  regarded  as  gen- 
erally accepted. 

There  are  two  main  divisions  of  administration  of  a 
pnnifipnsation  law.    The  first  is  based  on  the  original 


British  enactment,  which  provides  for  the  payment  of 
compensation  for  injuries  received  and  for  fatal  acci- 
dents, where  dependents  are  left,  but  leaves  the  pay- 
ment of  compensation  to  be  arranged  between  the  em- 
ployer and  the  employee,  with  recourse  to  the  courts 
in  case  of  disagreement.  This  method  of  administrat- 
ion usually  carries  with  it  lump  sum  payments  of  com- 
pensation. 

The  second  mode  of  administration  is  vested  in  a  com- 
mi.<;sion,  which  has  absolute  power  to  determine  the 
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compensation  payable,  under  the  prescription  of  the 
act,  and  permits  no  recourse  to  the  courts.  Adminis- 
tration by  a  state  commission  usually  includes  collect- 
ive assessment  of  industries  by  groups,  the  rate  being 
at  the  discretion  of  the  Commission,  and  monthly  pay- 
ments and  pensions  in  lieu  of  lump  sum  payment. 

Administration  by  a  state  board  has  the  following 
features  to  recommend  it.  It  entirely  eliminates  re- 
course to  the  courts  and  avoids  the  necessity  for  the 
employment  of  lawyers.  No  direct  contact  between 
the  employer  and  the  employee  is  required,  and  no 
questions  requiring  agreement  or  disagreement  between 
them  are  raised.  Medical  diagnosis  of  injuries  rests 
with  the  medical  officers  of  the  state  board,  and  in  this 
regard  a  fruitful  field  of  non-agreement  is  avoided. 
Monthly  payments  of  compensation  for  injury  corres- 
pond approximately  with  the  periodical  receipt  of  earn- 
ings, and  avoids  all  the  abuses  and  disasters  that  ac- 
company lump  payments  of  compensation.  The  pay- 
ment of  comparatively  large  sums  of  money  to  persons 
unable  to  expend  it  wisely  has  nothing  to  recommend 
it,  and  much  to  condemn  it. 

The  administration  of  a  compensation  law  by  a  state 
board  is  a  logical  evolution  from  the  acceptance  of  the 
principle  that  compensation  for  occupational  injury 
is  a  charge  against  the  industry  as  a  whole.  The  evils 
of  bureaucratic  control  are  admitted  and  well-known, 
but  if  we  accept  the  foregoing  postulate,  there  is  no 
other  way  by  which  industry,  as  a  whole,  can  be  fairly 
and  equitably  assessed  for  compensation  for  injuries 
received  in  industry. 

From  the  employers'  side,  we  believe  there  is  much 
to  be  said  for  the  manner  in  which  workmen's  compen- 
sation is  assessed  and  disbursed  in  Ontario,  Nova 
Scotia  and  British  Columbia.  The  method  of  group  and 
collective  assessment,  after  some  years  of  experience, 
enables  the  cost  of  compensation  to  be  assessed  upon  the 
payrolls  with  precision,  and  within  a  limited  range, 
and  in  this  way,  employers  are  relieved  from  the  un- 
certainty of  judicial  decisions,  and  the  necessity  for 
legal  consultation  and  payments.  In  the  objections 
which  accompany  the  working  of  a  compensation  law 
such  as  is  in  force  in  the  Province  of  Quebec,  employ- 
ers should  not  fail  to  reckon  the  time  spent  by  execu- 
tives in  contesting  conpensation  cases. 

The  Report  of  the  Ontario  Compensation  Board  for 
1918  contains  the  following : 

"Complaint  is  made  by  some  members  of  the  legal 
"profession  that  they  are  ruled  out  of  practice  in  con- 
"nection  with  claims  under  the  Workmen's  Compen- 
"sation  Act.  The  Board  feels  that  this  is  in  accor- 
" dance  with  the  spirit  and  intention  of  the  Act." 

In  the  Quebec  Court  of  Appeal,  during  the  sitting  of 
the  28th  October,  Mr.  Justice  Martm,  in  rendering 
judgment  in  a  compensation  case,  called  attention  to 
the  fact  that  it  had  taken  nine  judges,  nine  doctors  and 


four  lawyers  nearly  four  years  to  determine  the  nature 
and  extent  of  the  respondent  workmen's  injuries.  His 
Lordship  remarked  that  he  quite  appreciated  that  it 
was  the  function  of  a  judge  to  interpret  the  law  as  he 
found  it,  and  perhaps  he  ought  not  to  suggest  any 
changes  or  reforms  in  the  law  as  made.  "But,  in  the 
light  of  the  facts  I  have  mentioned."  said  Justice  Mar- 
tio,  "I  feel  safe  in  aisserting  that  if  a  Commissioner  was 
to  administer  this  Act  with  the  assistance  of  an  inde- 
pendent medical  board,  he  would  have  settled  and  de- 
termined the  whole  matter  in  dispute  between  the  par- 
ties in  three  hours." 

Lawyers  as  a  class  would  be  the  last  to  suggest  that 
statutes  should  be  framed  to  give  them  the  maximum 
employment,  and  the  moral  pointed  by  these  parallel 
statements  requires  no  elaboration. 

Not  only  does  administration  by  a  "Workmen's  Com- 
pensation Board  provide  impartial  handling,  but  it 
leads  to  expeditious  and  skilful  handling.  The  admin- 
istrative and  medical  officers  of  a  Compensation  Board, 
handling  many  thousands  of  cases  in  a  year,  become  as 
impersonal,  as  correct,  and  as  skilful  in  their  work  as 
fallible  men  can  hope  to  become. 

No  cheaper  or  more  equitable  form  of  administration 
is  possible.  As  the  1917  Ontario  Report  puts  it :  "Prac- 
tically all  the  money  contributed  by  employers  goes  to 
workmen  or  their  dependents  as  compensation.  The 
administrative  body  has  no  motive  to  give  the  work- 
men less  than  he  is  entitled  to,  and  no  motive  to  charge 
the  employer  more  than  he  should  pay." 

From  the  workmen's  point  of  view,  there  is  no  con- 
vincing reason  that  can  be  given  to  him  why  he  should 
receive  differing  treatment  in  regard  to  compensation 
for  injury,  according  as  he  may  be  injured  on  this  or 
that  side  of  a  provincial  boundary. 

From  the  employer's  viewpoint,  it  should  not  be  for- 
gotten that  such  compensation  statutes  as  exist  in 
Ontario,  Nova  Scotia,  British  Columbia  and  Alberta, 
take  away  from  the  workmen  all  common  law  rights  by 
virtue  of  the  privileges  conferred  in  the  compensation 
acts  of  those  provinces.  Common  law  liability  is  an 
uncertain  and  erratic  one,  and  in  some  industries — 
most  industries  in  fact — the  menace  of  common  law 
liability,  as  interpreted  by  a  jury,  is  not  to  be  preferred 
to  an  all-inclusive  payroll  assessment  for  compensat- 
ion purposes,  administered  by  a  skilful  and  neutral 
state  board  which  eliminates  every  unnecessary  expen- 
diture in  administration,  and  avoids  all  issues  of  pos- 
sible disagreement  with  injured  workmen,  or  their 
dependents. 

There  is  another  point.  Employers  are  human,  and 
oftener  than  may  be  admitted  by  some  pehaps,  are 
humane,  and  the  contesting  of  a  compensation  case  is 
in  many  instances  a  distasteful  business  that  most  ex- 
ecutives would  be  glad  to  be  relieved  of. 
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Some  Considerations  on  Monopolies 


In  recent  years  there  has  been  much  antagonism  to- 
wards large  cousolidatious  of  capital,  or  so-called  "big 
business".  It  may  be  proper  to  enquire  whether  con- 
trol of  production  of  a  given  commodity  to  the  point 
of  monopoly  is  inlierently  vicious  and  against  the  pub- 
lic interest. 

In  considering  the  size  of  any  given  enterprise,  it  is 
necessary  to  take  into  account,  in  making  comparisons, 
the  extent  of  the  natural  resources  and  wealth  of  the 
country  in  which  the  enterprise  is  situated.  In  illus- 
tration, newspaper  reports  from  England  tell  of  the 
"most  important  combination  of  coal-mines  and  steel 
mills  since  the  beginning  of  the  war.  Its  capital  will 
be  $30,000,000  and  it  will  control  coal  production  of 
5,000,000  tons  annually. ' '  Really  there  is  nothing  extra- 
ordinary about  this,  and  in  United  States  financial  cir- 
cles such  a  merging  of  interests  would  evoke  but  lan- 
guid comment.  Making  due  allowance  for  the  relat- 
ively smaller  natural  resources  of  so  small  an  Island 
Great  Britain  when  compared  with  trans-Atlantic 
wealth  and  acreages,  it  indicates  that  very  little  con- 
solidation of  coal  and  steel  interests  has  taken  pace 
in  Britain  when  such  unusual  importance  is  attached 
to  a  small  consolidation. 

"We  may  therefore  ask  what  has  been  the  result  of 
such  free  and  independent  operation  of  coal  proper- 
ties in  Britain?  The  gravest  indictment  in  the  Sankey 
Report,  and  perhaps  the  only  indictment  in  which  the 
other  Reports  concurred,  was  the  judgment  that  the 
inefficient  working  of  British  colleries — insofar  as  it 
was  admitted — arose  from  conflict  of  unconsolidated 
intere^sts  and  lack  of  co-ordination  in  the  winning  of 
given  coal  areas. 

The  proposals  put  forward  by  the  British  Cabinet  to 
improve  coal  production  in  Britain  outlines  precisely 
the  policy  that  would  be  followed  if  all  the  coal-mines 
of  Britain  were  under  the  control  of  one  privately 
owned  corporation. 

Two  facts  seem  to  have  been  made  clear  by  the  even* -5 
of  the  war  as  they  have  affected  Britain  and  the  United 
States.  First,  that  efficient  production  and  economical 
operation  can  only  reach  a  maximum  under  unified  con- 
trol. Second,  that  sue/'  united  control  by  a  popularly 
e!"ctod  -rovornment,  if  at  aV  prolonged.  1(>;kU  to  all  the 
abuses  of  p.itronago.  nepotism,  laissc/  faivc,  and  tlio 
corruption  of  the  electorate  that  has  accompanied  gov- 
orninenf  control  of  industry  whorevi-r  if  lias  bocn  tried. 

'i'ho  ronelusion  these  two  f;.'ctors  would  appear  to 
lead  to  is  that  tho  mo<;t  efficient  opei'ation  of  industry 
i.s  attained  hv  a  nnified  control  und.>r  private  manage- 
ment, havincr  for  its  ohiect  the  obtaining  of  commercial 
profits,  find,  it  logically  follows,  that  the  more  com- 
plete the  control  and  the  nearer  it  approaehpi?  monop 


oly,  the  more  economical  and  efficient  will  be  the  oper- 
ation of  the  industry.  This  conclusion  seems  inescap- 
able, and  before  the  war  it  had  been  demonstrated  by 
the  operation  of  the  Standard  oil  business  and  the  evol- 
ution of  the  United  States  Steel  Corporation. 

It  does  not  therefore  appear  that  there  is  any  good 
reason  for  objecting  to  large  consolidations  of  capital 
as  such.  Wherein  then  exists  the  popular  fear  of  cap- 
italistic monopoly?  In  the  belief  that  its  resources  have 
been  used  to  subvert  the  processes  of  legislation,  or, 
to  phrase  it  differently,  that  large  accumulations  of 
wealth,  or  widely  extended  control  of  wealth,  constitut- 
ed a  menace  to  the  State. 

A  similar  demonstration  of  the  power  that  lies  in 
unified  control  has  been  given  by  the  growth  of  labour 
unions.  A  larger  and  still  larger  measure  of  control 
over  the  members  of  a  given  craft  is  sought  by  labour 
leaders,  and  they  are  not  satisfied  with  anything  less 
than  monopoly  of  such  control,  which  they  designate 
as  the  "closed  shop". 

The  0.  B.  U.  has  striven  to  express  the  completest 
evolution  of  the  idea  that  has  yet  appeared  in  Canad- 
ian life,  whilst  those  co-partners  in  criminal  dreams, 
Lenine  and  Trotzky,  have  visions  of  the  dominance  of 
the  proletariat  which  they  have  translated  into  a  verit- 
able heirarchy  of  hell. 

The  old-fashioned  notion  of  none  for  a  party  but  all 
for  the  State  has  been  literally  shot  to  pieces.  The 
world  seems  to  be  endeavouring  to  express  the  senti- 
ment of  the  Welshman:  "It  iss  efery  man  for  myself". 

Various  interests  in  the  modern  world  seem  to  watch 
for  opportunities  to  take  the  public  by  the  throat,  and 
by  their  control  of  public  utilities  and  the  necessities 
of  daily  life,  seek  to  gain  personal  ends  and  the  sep- 
arate interest  of  a  craft,  by  strike  ultimatums  at  select- 
ed periods  of  public  necessity,  seeking  political  dom- 
inance by  such  methods,  or — as  they  term  it — by  direct 
action  in  preference  to  the  legitimate  use  of  the  vote. 

The  newest  example  of  this  spirit  is  the  strike  threat 
of  the  United  Mine  Workers  of  America,  who  have  pro- 
posed revolutionary  changes  in  hours  of  work,  and 
blandly  insist  that  no  decrease  in  production  and  no 
increase  in  price  of  coal  will  result  therefrom ;  and  with 
equal  blandness  explain  that  if  a  strike  occurs  it  will 
be  because  the  operators  did  not  accept  their  condit- 
ions. That  the  strike  ultimatum  is  dated  for  November 
first,  when  coal  has  become  a  necessity  for  life,  with 
the  alternative  of  death  to  many  if  production  ceases,  is 
a  point  that  is  not  enlarged  upon  by  the  miners'  lead- 
ers. 

The  truth  is  that  many  organizations  today  have  con- 
ceived that  they  are  bigger  than  the  State,  and  they 
deliberately  have  set  to  work  to  sap  the  foundations  of 
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the  commonweal  to  gain  separate  and  selfish  aims, 
forgetting,  or  careless,  of  the  interdependent  nature  of 
the  social  fabric,  and  the  danger  of  a  catastrophe  that 
shall  overwhelm  all  in  common  ruin. 

There  are  signs  of  hopefulness  abroad,  however.  The 
collapse  of  the  police  strikes  in  liritain  and  in  the 
United  States,  the  cold  crack  which  the  British  public 
gave  the  railwaymen  recently,  the  failure  of  the  0.  B. 
U.  in  Winnipeg,  the  sense  of  impending  calamity  which 
has  moderated  the  utterances  of  some  of  the  more 
thoughtful  and  outstanding  leaders  of  labour,  and  Presi- 
dent Wilson's  plain  statement  to  the  leaders  of  the 
U.  M.  W.  of  America  that  they  contemplate  treason 
against  the  public  interest,  are  all  matters  of  encourage- 
ment to  those  who  believe  that  political  ends  should  be 


gained  by  the  vote,  by  the  accepted  and  orderly  pro- 
cesses of  democratic  government,  and  not  by  ultimat- 
ums issued  by  the  General  Staff  of  a  craft,  timed  and 
designed  to  carry  effective  threat  by  inflicting  the  max- 
imum hardship  upon  a  long-suffering  and  haras.sed  pub- 
lic, already  exploited  to  the  point  of  desperation. 

Monopoly  is  effective,  appallingly  so,  but  if  civiliza- 
tion is  to  survvive,  the  supremacy  of  the  common  weal 
of  all  the  people,  expressed  through  the  executive  of- 
ficers of  the  State,  must  be  upheld  and  defended  against 
all  assaults,  whether  of  Capital  or  Labour.  Just  now. 
Labour,  or  its  representatives — which  is  not  at  all  the 
same  thing — is  guilty  of  precisely  those  sijis  that  it 
has  laid  to  the  account  of  unbridled  capitalistic  individ- 
ualism. 


The  Experimental  Brick  Plant  of  the  Nova  Scotia  Steel  and 

Coal  Company,  Sydney  Mines 


In  the  June  number  of  "Iron  &  Steel  of  Canada"  we 
ventured  a  belief  that  the  steel  industry  of  Canada  can- 
not be  regarded  as  self-supporting  until  a  much  greater 
development  of  native  ores,  coal  deposits  and  and  local 
sources  of  refractory  materials  has  taken  place  than  is 
now  the  case,  and  announced  the  desire  of  this  paper 
to  give  publicity  and  aid  to  all  that  goes  to  render  Can- 
adian iron  and  steel  industry  self-contained  and  nat- 
ionally independent.  We  asked  for  contributions  de- 
scriptive of  all  such  efforts,  no  matter  how  small  or 
apparently  trifling,  because  we  believe,  and  may  be  per- 
mitted to  re-state  this  belief,  "that  the  significance  of 
endeavour  does  not  reside  altogether  in  its  magnitude."" 

In  this  connection,  and  in  this  spirit,  "Iron  &  Steel"' 
is  pleased  to  be  able  to  include  in  this  issue  an  account 
of  the  experimental  brick-plant  at  Sydney  Mines,  which 
has  been  .successful  to  the  extent  of  relieving  the  man- 
agement of  the  Nova  Scotia  Steel  Company  of  anxiety 
as  to  receipt  of  certain  classes  of  firebrick  from  out- 
side sources,  and  has  demonstrated  the  possibilities  of 
local  sources  of  refractory  clays. 

Canada,  because  of  the  erosive  action  of  the  contin- 
ental glaciation  which  the  country  has  so  generally  un- 
dergone, is  relatively  poor  in  such  residual  materials 
as  clays,  and  only  occasional  deposits  of  these  materials 
are  found,  except  where  they  occur  associated  with  the 
coal  measures.  The  Coxheath  deposit  referred  to  in  Mr. 
Dawe's  article  is  an  example  of  an  occurrence  of  relat- 
ively pure  and  high-grade  refractory  clay,  preserved  by 
the  conservation  of  the  surroundinfr  rocks  from  com- 
plete erosion  by  glacial  action.    There  nre,  however. 


fairly  large  deposits  of  shales  and  clays  in  Nova  Scotia 
associated  with  the  coal  seams,  which  include  fireclays 
of  medium  refractory  qualities,  but  so  little  attempt 
has  so  far  been  made  to  utilise  these  clays  that  it  would 
be  premature  to  express  the  opinion  that  really  high- 
class  refractory  materials  were  not  present  in  Nova 
Scotia. 

One  occurrence  of  a  medium  refractorj'  clay  is  being 
worked  by  the  Intercolonial  Coal  Company  of  West- 
ville.  Nova  Scotia,  and  we  hope  in  a  later  issue  to  in- 
clude a  description  of  this  established  industry.  An- 
other occurrence  of  similar  nature  is  found  as  associ- 
ated with  the  coal-seams  in  Inveness  Co.,  Nova  Scotia, 
but  it  has  not  been  developed  as  yet. 

In  Sheffield  district  of  England,  some  excellent  re- 
fractory materials  are  found  in  the  Lower  Coal  Meas- 
ures, and  the  general  characteristics  of  the  Nova  Scotia 
Coal  Measures  are  so  reminiscent  of  the  Yorkshire  coal 
deposits  and  associated  shales,  as  to  suggest  the  pos- 
sibility of  .similar  deposits  of  'ganister'  and  siliceous 
shales  in  the  as  yet  unexplored  lower  coal  occurrences 
in  Nova  Scotia. 

A  similar  experiment  in  regard  to  local  manufacture 
of  firebrick  has  boon  carried  out  by  the  Dominion  Iron 
&  Steel  Co.  and  wo  hope  also  to  give  our  readers  a  de- 
scription of  this  in  a  later  issue.  Our  readers  would 
be  of  mutual  service  if  they  would  send  for  publication 
accounts  of  local  attempts  to  relieve  Canada,  to  such 
oxtojit  as  may  prove  possible,  of  dependence  on  out- 
side sources  of  refractories  in  connection  with  the  steel 
industry,  and  the  associated  coke-oven  industry.  . 
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RETIREMENT  OF  Mr.  M.  J.  BUTLER. 

M.  J.  Butler,  mauaging  director  of  Armstrong  & 
Whitworth  of  Canada,  Montreal,  has  retired  from  act- 
ive work,  and  is  now  living  in  Oakville,  Ont. 

Mr.  Butler  Avas  deputy  minister  and  chief  engineer 
of  the  Department  of  Railways  &  Canals  from  1905 
to  1910,  when  he  resigned  to  become  second  vice-Presi- 
dent  &  General  Manager  of  the  Dominion  Steel  Corpor- 
ation, at  the  time  when  Dominion  Steel  interests  ob- 
tained control  of  the  majority  stock  of  the  Dominion 
Coal  Company,  and  combined  the  administration  of 
the  two  companies  under  Mr.  J.  H.  Plummer  as  Presi- 
dent. 

Ill  l!)r2,  ^Ir.  Butler  left  Nova  Scotia  to  organize  a 
Canadian  branch  of  Armstrong  Whitworth  &  Co.,  and 
his  term  of  administration  has  covered  the  valuable 
service  rendered  by  this  concern  durijig  the  war  period, 
as  the  Longeuil  Plant  was  only  opened  for  work  in 
December  1914. 

During  Mr.  Butler's  incumbency  he  has  not  only 
superintended  the  initial  details  of  commencing  a  new- 
industry  in  Canada,  but  has  during  this  period  been 
responsible  for  some  entirely  novel  and  notable  addit- 
ions to  Canadian  practice  iii  the  iron  and  steel  industry, 
including  the  successful  manufacture  of  high-speed  tool- 
steel,  the  manufacture  of  rolled-steel  railway  tires,  and 
the  application  of  powdered  coal  as  a  fuel  in  the  heat- 
ing processes  of  the  specialised  steel  products  of  which 
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Armstrong  Whitworth  &  Co.  has  been  pioneers  in 
Canada. 

Mr.  Butler  was  made  a  C.M.G.  for  his  services  in 
the  Department  of  Railways  &  Canals,  and  is  also  a 
doctor  of  laws,  which  is  not  an  honorary  title  merely,  as 
Mr.  Butler  was  called  to  the  Illinois  Bar  in  1897,  or 
nineteen  years  after  he  had  been  in  practice  as  an  en- 
gineer. 

Mr.  Butler's  record  of  hard  work  during  the  early 
years  of  Armstrong  WhitAvorth  &  Co.  has  only  been 
possible  by  careful  conservation  of  his  physical  energy. 
Mr.  Butler  is  still  a  comparatively  young  man,  but  his 
contribution  to  Canadian  progress  has  been  a  strenuous 
and  a  notable  one,  and  his  retirement  is  well  earned. 


NOTES. 

The  "Canadian  Foundryman"  for  October  contains 
an  unsigned  article  on  the  "Mineral  Resources  of  North 
Hastings,  Ont."  written  from  the  standpoint  of  a 
foundrjnnaii  and  making  interesting  observations  on 
the  deposits  of  talc,  iron-ore  and  graphite  found  in  this 
part  of  Ontario.  While  the  observations  made  are  not 
in  all  particulars  correct,  one  pertinent  remark  is  worth 
quoting.  "My  object  in  writing  this  article  is  because 
"of  the  persistent  habit  Canadians  have  of  boosting 
"foreign  made  goods.  Even  Germany  could  teach  us 
"something  on  this  score.  When  a  German  made  a 
"mouth-organ  or  a  dolll,  or  any  trivial  thing,  he  was 
"proud  to  stamp  it  'Made  in  Germany',  but  we  prefer 
"to  speak  of  New  Jersey  fire-brick,  Georgia  soap- 
"  stone  and  Ceylon  plumbago,  instead  of  Canadian 
"fire-brick,  Canadian  soapstone  and  Canadian  plum- 
"bago." 

The  illogicality  of  some  phases  of  trades  union 
thought  is  well  illustrated  by  the  proposal  of  a  delegate 
to  the  meeting  of  the  British  Miners  Federation  held 
in  London  late  in  October.  This  delegate  advocated  an 
ultimatum  from  the  Trades  Union  Congress  threatening 
a  stoppage  of  production  if  prices  Avere  not  reduced 
fifty  per  cent  Avithin  three  months. 

What  good  Avould  it  do  to  explain  to  this  delegate 
that  the  most  far-reaching  of  price  advances  arises 
from  the  increased  cost  of  coal,  consequent  upon  in- 
creased Avages  and  decreased  hours  of  labour,  and  that 
this  basic  advance  is  doubled,  trebled  and  everlastingly 
l)yrainided  as  it  enters  into  the  successiA^e  stages  of  man- 
ufacture of  commodities  of  general  use,  all  of  Avhich 
are  based  as  to  costs  upon  the  poAver  derived  from 
coal ?   

OBITUARY. 

Frank  J.  Lyman,  managing  director  of  the  Lyman 
Tube  &  Supply  Co.,  Ltd..  ^Montreal,  died  suddenly  .tAvo 
weeks  ago  at  the  age  of  42.  He  Avas  the  founder  of 
I  lie  business,  Avhich  Avas  the  successor  to  the  raihvay 
department  of  John  Millen  &  Son,  Ltd.,  Montreal, 
which  he  managed  for  10  years  prior  to  the  establish- 
ment of  the  Lyman  Tube  &  Supply  Co.,  Ltd.. 
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The  By-Product  Coke  Plant  of  the  Algoma  Steel 
Corporation  at  Sault  Ste.  Marie,  Ont. 


By  Wm.  Seymour. 


The  Steel  Plant  at  th«  Soo  which  ks  now  part  of  the 
Algoma  Steel  Corporation  was  erected  in  1900.  It 
was  not  until  1910  that  it  was  deemed  advisable  to 
build  coke  ovens,  the  coke  used  j)revious  to  that  time 
being  obtained  from  bee-hive  ovens  in  the  States. 

The  original  installation,  consisting  of  two  batteries 
of  Koppcrs  regenerative  by-product  ovens  of  55  ovens 
each  together  with  the  necessary  coal  handling  and 
by-product  recovery  apparatus,  was  completed  early 
in  1911  and  put  into  operation  in  March  of  that  year. 

The  location  of  the  plant  on  St.  Mary's  River,  which 
is  the  connecting  link  between  Lake  Huron  and  Lake 
Superior,  makes  the  use  of  water  transportation  of 
considerable  advantage. 

All  the  coal  is  brought  from  Lake  Erie  ports  to  the 
Soa  by  boat  and  therefore  sufficient  storage  capacity 
is  necessary  to  stock  five  and  one  half  months'  supply 
for  coke  oven  and  steel  plant  consumption  during  the 
closed  season  of  navigation. 

The  coal  used  is  procured  from  the  Company's  mines 
in  West  Virginia;  Cannelton  from  Kanawha  and 
Fayette  counties  and  Pocahontas  from  McDowell 
county.    They  have  the  following  typical  analyses: 

Mois-  Vol-  Fixed  Ash  Sul-  Phos. 
ture  atile  Carbon  phur 
Cannelton  3.11  36.22  55.71  8.07  1.21  .0137 
Pocahontas  2.61  18.97  73.03  8.00  1.14  .0123 
The  coal  is  shipped  by  rail  to  Toledo  or  Sandusky, 
and  loaded  into  freighters  of  from  8,000  to  11,000  tons 
capacity  which  comes  to  the  Soo  by  way  of  Lake  Erie, 
Detroit  River,  St.  Clair  River,  Lake  Huron  and  St. 
Mary's  River.  Upon  arriving  it  is  unloaded  by  three 
Heyl  &  Patterson  towers  then  transferred  from  these  to 
the  storage  by  transfer  cars  running  on  an  elevated 
track  which  traverses  the  full  length  of  the  storage  in 
such  a  position  as  to  divide  it  so  that  the  necessary 
amount  of  Cannelton  may  be  stored  on  one  side  and  the 
Pocahontas  on  the  other.  These  transfer  ears  are 
equipped  with  doors  operated  by  compressed  air.  so 
that  the  coal  may  be  dumped  on  either  side.  The  coal 
is  dumped  on  the  proper  side  and  then  stocked  by  a 
Heyl  &  Patterson  bridge  of  the  man  trolley  type. 

The  coal  unloading  towers  have  a  record  of  unload- 
ing a  boat  containing  10,995  tons  of  coal  in  an  elapsed 
time  of  twenty-one  hours ;  an  actual  working  time  of 
eighteen  hours. 

The  original  storage  was  300  ft.  wide  and  1,280  feet 
long  and  had  a  capacity  of  162,000  tons  Cannelton  and 
and  108,000  tons  Pocahontas  when  stocked  to  the  maxi- 
mum height  of  forty  feet. 

The  coal  storage,  however,  has  been  at  times  a  source 
of  trouble.  Every  Winter  there  has  been  considerable 
heating  and  during  some  Winters  serious  fires  have 
developed.  By  careful  attention  to  the  coal  in  storage, 
cross  cutting  the  pile  as  soon  as  possible  after  the  close 


of  navigation,  and  using  as  much  as  po.ssible  of  the 
overheated  coal  for  general  use  about  the  plant  rather 
than  for  making  coke  much  of  the  trouble  was  avoided. 
Also,  experience  with  other  piles  has  shown  that  this 
coal  can  be  piled  to  a  depth  of  30  feet  without  heat- 
ing and  plans  are  no\wbeing  made  to  extend  the  storage 
space  so  that  the  40  ft.  .storage  piles  will  be  eliminated. 
This  heating  has  a  very  marked  effect  upon  the  quality 
of  the  coke.  The  shatter  test  may  drop  a.s  much  as 
15%.  More  coke  per  ton  iron  is  used  at  the  blast  fur- 
naces, the  burden  has  to  be  lightened  and  the  blast 
pressure  goes  up.  In  addition  to  the  effect  on  the  coke, 
the  yields  of  tar,  ammonia  and  light  oil  drop  and  more 
B.  T.  U.'s  are  required  to  coke  one  pound  of  coal. 

At  a  point  on  the  elevated  track  near  the  middle  of 
the  storage  is  the  receiving  hopper  for  loading  the  coal 
for  the  ovens.    The  coal  may  be  dumped  directly  into 


•  Coke  Oven  Superintendent,  Algoma  Steel  Corpor- 
ation, Sault  Ste.  Marie,  Ont. 


Coal  Unloading  Towers. 

this  hopper  by  the  transfer  car  as  it  comes  from  the 
boat  or  it  may  be  recovered  from  .stock  by  the  bridge, 
put  into  the  transfer  ear  and  carried  to"  the  hopper. 
From  this  receiving  hopper,  the  coal  is  fed.  by  a  steel 
pan  feed  belt,  onto  a  thirty  inch  belt  conveyor  which 
carries  it  up  to  the  Bradford  breaker  located  at  one 
edge  of  the  pile. 

The  Bradford  breaker  breaks  up  the  coal  so  that  all 
will  pass  through  a  two  inch  round  hole  and  removes 
any  large  pieces  of  foreign  material.  From  the  breaker 
the  coal  is  taken  up  to  the  mixer  bins  by  a  twenty-six 
inch  conveyor.  These  are  of  100  tons  "capacity  each, 
one  for  Cannelton  and  one  for  Pocahontas.  "  Under 
each  bin  is  a  steel  pan  feeder  belt  and  the  mixer  is 
controlled  by  gates  wVich  regulate  the  depth  of  coal 
on  the  belt.  The  coal  from  these  belts  goes  into  a 
common  chute  equipped  with  a  mixing  device  and 
thence,  by  a  divided  chute  into  two  crushers.  There 
are  two  Williams  hammer  crushers  which  crush  th>' 
coal  so  that  70%  will  pass  through  a  i^"  mesh  screen. 
From  the  crushers  the  coal  is  taken  up  to  the  2000  ton 
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storage  bin  over  the  batteries  by  a  third  belt  con- 
veyor. The  capacity  of  the  coal  handling  is  200  tons 
per  hour. 

Each  of  the  two  Koppers  batteries  consists  of  fifty 
fiv«  cross  regenerative  ovens.  The  dimensions  of  each 
chamber  are :  width,  pusher  side  17  inches,  coke  side 
21  inches;  length  39  feet,  heighth  to  bottom  of  leveller 
door  8  ft.  6  in.  Each  oven  having  a  rated  capacity  of 
12.75  net  tons  of  coal.  The  walls  between  ovens  are 
divided  into  thirty  vertical  flues  so  arranged  that 
seventeen  are  on  the  pusher  side  and  thirteen  on  the 
coke  side.  The  vertical  flues  are  connected  by  a  hori- 
zontal flue  located  near  the  top  of  the  oven  chamber 
and  each  vertical  flue  is  extended  to  the  top  and  closed 
by  a  cast  iron  cover  which  allows  the  inspection  of 
each  individual  flue.  Under  each  oven  are  tw^o  regen- 
erators, one  on  tlie  pusher  side  and  one  on  the  coke 
side. 

Each  oven  has  four  charging  holes  and  a  gas  offtake 
at  the  top,  the  latter  being  at  the  coke  side.  The  coal 
charging  equipment  consists  of  two  larry  cars,  each 
having  four  hoppers.  One  ear  is  sufficient  for  ordinary 
needs,  the  other  acting  as  a  spare.  The  levelling  is 
done  through  an  individual  door  located  above  the 
pusher  side  door,  the  latter  being  just  high  enough  to 
admit  the  ram  head.  This  arrangement  has  been  a 
continual  source  of  trouble  due  to  inability  to  keep  a 
tight  joint  around  the  leveller  door  frame  but  this  has 
been  remedied  on  the  new  ovens  and  the  rebuilt  ovens 
by  making  the  level  door  a  part  of  the  pusher  side 
door.  This  construction  also  has  the  adyantage  that 
a  carbon  scraper  may  easily  be  used  on  the  ram  if  car- 
bon collects  in  the  top  of  the  oven  chamber. 

On  the  pusher  side  the  equipment  consists  of  two 
Brown  Hoist,  combined  pusher  and  leveller  machines, 
each  machine  also  being  equipped  with  door  handling 
apparatus.  The  coke  side  apparatus  consists  of  two 
door  machines,  two  coke  guides  and  two  clay  carriers, 
all  l)eing  suspended  from  an  overhead  track. 

With  thes!'  ovens,  which  were  guaranteed  for  a 
twenty-two  hour  coking  time,  it  was  possible  to  get 
down  to  a  coking  time  of  eighteen  and  one  half  hours. 
With  this  coking  time  the  twenty-four  production  is: 

1300  net  tons  Blast  furnace  coke 

IS.f)    "    "    Ammonium  sulphate 

nOOO  Imp.  Gal.  Tar 

130  Net  Tons  Braize  and  small  coke 
7.500.000  cu.  ft.  Surplus  gas. 

The  original  coke  handling  equipment  consisted  of 
ten  quenching  ears  and  three  electric  locomotives.  The 
coke,  after  being  quenched,  was  taken  directly  to  the 
blast  furnace  bins  in  these  cars.  After  working  this 
way  for  a  short  time  it  was  found  to  be  impracticable 
on  account  of  (1)  necessity  of  over  quenching  to 
avoid  fires  in  blast  furnace  bins.  (2)  Large  amount  of 
switching  necessary.  (Each  car  holds  one  oven, 
about  nine  tons  of  coke).  (3)  Trouble  witli  freezing  in 
cold  weather.  (4)  Cars  are  not  prf)porh-  dcsigiuMl  foi- 
this  service. 

Then  a  temporary  coke  conveyor  wa>  Iniilt  so  as 
to  load  the  coke  into  rack  cars.  This  is  a  thirty  inch 
belt  conveyor  and  is  equipped  with  a  bar  screen  having 
one  inch  spaces.  The  small  coke  and  braize  passing 
through  this  screen  is  separated  into  domestic  coke 
and  braize  by  a  rotary  screen,  tli.'  former  being  sold 
.  for  domestic  purposes  and  flir  ln-ai/.c  n^cd  for  firing 
boilers  at  the  steel  plant. 
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Coal  Storage  Arrangement,  Showing  Heyl  &  Patterson  Bridge. 


Coke  side  of  old  Koppers  Battery. 
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Showing  pusher  side  of  new  WilpuUe 


Owens,  and  cross-over  Mams 
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The  quenching  system  originally  consisterl  of  an 
overhead  spout  at  every  fourth  oven,  fed  by  a  six 
inch  water  line.  This  did  not  furnish  sufficient  vol- 
ume of  water  and  was  soon  replaced  by  a  large  single 
spout  at  one  end  of  the  battery.  The  quenching  ob- 
tained by  the  use  of  this  spout  was  very  good,  in  fact, 
fully  as  good  as  that  obtained  by  the  spray  quenchers 
now  extensively  used  and  had  the  added  advantage 
that  if  the  coke  was  bunched  up  in  one  part  of  the  car, 
that  part  could  be  given  more  water.  The  big  disad- 
vantage was  that  no  way  was  provided  to  take  the 
steam  away  and  it  made  working  conditions  disagree- 
able. Lately  a  spray  quencher  of  modern  type  has 
been  installed. 

The  collector  mains  are  on  the  coke  side  of  the  ovens, 
the  back  pressure  being  controlled  by  a  butterfly  valve 
operated  by  a  Northwestern  governor.  The  foul  mains 
go  along  the  coke  side  to  the  coal  bin  thence  down  to  a 
trench  and  across  to  the  by-product  building.  With 
the  exception  of  the  tar  loading  tank,  final  coolers  and 
gas  holder,  all  the  by-product  apparatus,  including  tar 
and  ammonia  storage  tanks,  is  inside  the  by-product 
building  which  consists  of  a  still  and  tank  room,  ex- 
hauster room  and  sulphate  storage. 

The  by-product  apparatus  consisted  of  thr<;e  primary 
coolers,  three  Connersville  exhausters  directed  connect- 
ed to  vertical,  non-condensing,  steam  engines ;  three 
tar  extractors ;  three  re-heaters ;  three  saturators.  each 
with  two  centrifugal  drvers,  mother-liquid  vats  am- 
monia stills,  tanks,  etc.  This  was  augmented  later  by 
two  electrically-driven  exhau.sters  and  two  final  cool- 
ers, the  latter  being  found  necessary  to  remove  the 
naphthaline  which  caused  too  much  trouble  in  the 
fuel  mains  to  the  batteries  and  in  the  gas  line  to  the 
mill. 

The  colleotor  mains  are  flushed  with  a  niixture  of 


approximately  50%  tar  and  50%  ammonia  liquor.  All 
the  tar  and  liquor  condensing  in  the  col- 
lector mains,  coolers,  tar  extractors  and 
mains  is  pumped  into  a  separating  tank  of 
70,000  imp.  gallons  capacity,  the  tar  from  the  bottom 
flows  to  a  60,000  gal.  storage  tank  and  the  ammonia  li- 
quor from  the  top  to  a  similar  storage  tank.  The  tar  i.s 
sold  to  the  Dominion  Tar  &  Chemical  Co.,  who  have  a 
plant  adjacent  .The  ammonia  is  distilled  from  the  liquor 
by  two  ammonia  stills  and  returned  to  the  gas,  to  be 
removed  by  the  saturators. 

Steam  is  provided  by  three  300  IT.  P.  B.  &  "W.  boilers 
located  at  one  end  of  the  batteries  and  fired  with  gaa. 

Water  was  originally  supplied  by  two  electrically 
driven  centrifugal  pumps  but  now  the  water  is  ob- 
tained from  the  steel  plant  pumping  house. 

The  surplus  gas  is  used  in  reheating  and  soaking 
pits  at  the  Steel  Plant. 

In  April  1915  an  agreement  was  made  with  the  Tor- 
onto Chemical  Co.  allowing  them  to  extract  benzol, 
toluol  and  their  homologues  from  the  coke  oven  gas. 
They  erected  an  Edison  type  benzol  plant  and  started 
to  operate  in  June  of  that  year.  The  plant  was  nper- 
ated  successfully  until  June  of  this  year  when  it  was 
decided  to  shut  down  owing  to  the  poor  market  for 
their  products. 

Shortly  after  the  coke  plant  was  started  a  sulphuric 
plant  was  erected  to  supply  the  acid  necessary  to  make 
sulphate.  The  plant  is  of  the  Falding  type,  having  a 
single  chamber  35  feet  by  35  feet  by  75  feet  high.  The 
sulphur  is  obtained  from  pyrites  produced  at  the  Com- 
pany's mines  north  of  the  Soo.  The  ore  consists  en- 
tirely of  fines  and  contains  about  40%  sulphur.  It  is 
roasted  in  six  O'Brien  roasters  each  having  a  capacity 
of  five  tons  per  twenty-four  hours.  The  plant  has  a 
oHpacity  of  twenty  tons  of  60  degree  Baurae  acid  per 


Showing  By-product  Building,  with  Coke  Plant  Office 
on  right,  and  Acid  Plant  in  background. 
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twenty-Tour  hours.  The  cinder  from,  the  roasters  is 
sintered  and  used  in  the  blast  fux\iaces. 

In  1918  the  erection  of  an  additional  blast  furnace 
made  extensions  necessary  at  the  coke  plant.  These 
extensions  consisted  of  50  Wilputte  ovens,  increase 
of  coal  storage  space^  and  an  additional  primary 
cooler. 

The  main  points  of  difference  between  the  Wilputte 
and  the  Koppers  ovens  are  (1)  The  air  for  combustion 
is  provided  by  a  Sirocco  blower  and  distributed  to 
each  flue  by  a  six  inch  wrought  iron  pipe  at  the  bot- 
tom of  each  regenerator,  having  a  carefully  calibrated 
hole  for  delivering  the  air  for  each  flue.  (2)  The  re- 
generator of  each  oven  is  divided  by  cross  walls  so 
that,  practically,  each  flue  has  its  own  regenerator. 
However  the  regenerators  of  the  same  flues  in.  ad- 
jacent walls  are  connected  by  openings  through  the  re- 
generator walls. 

The  door  machine  on  the  coke  side  is  operated  en- 
tirely by  electricity,  doing  away  with  all  hand  labor, 
and  the  coke  guide  is  arranged  so  that  the  coke  is 
entirely  supported  by  the  guide  and  not  by  the  inspec- 
tion walk  as  on  the  old  Koppers  ovens.  This  does  away 
with  some  labor  and  it  is  much  easier  to  keep  the  place 
cle^n.  The  collector  mains  are  on  the  pusher  side  and 
connected  with  the  by-product  by  overhead  mains. 

One  of  the  original  batteries  of  Koppers  ovens  is 
now  being  rebuilt  and  the  Kopper  Co.  have  incorporated 
all  the  modern  improvements  such  as  coke  side  door 
niachines  and  coke  guides,  decarboning  device,  etc. 
The  division  of  the  flues  has  been  rearranged  so  that 
there  are  fourteen  on  the  coke  side  and  sixteen  on  the 
pusher  side  as  the  old  13-17  arrangement  tended  to 
give  green  coke  in  the  centre  of  the  oven  on  low  cok- 


ing time.  The  width  of  the  oven  was  changed  from  17 
in.  21  in.,  to  17"-18V2">  as  the  tendency  in  modem 
practice  is  to  decrease  the  width  of  the  oven  to  give  low- 
er coking  time  and  better  by-product  yields.  The  col- 
lector mains  were  left  on  the  coke  side  as  they  caused 
no  trouble  there  and  it  is  the  writer's  opinion  that 
this  location  may  have  something  to  do  with  the  non- 
accummulation  of  carbon  in  the  oven  chamber. 

This  battery  has  been  in  operation  eight  years  with 
one  shut  down,  Sept.  1914  to  July  1915. 

Its  failure  was  not  due  to  failure  of  the  silica  brick 
but  was  imdoubtedly  due  to  poor  design  of  the  oven 
jamb,  the  clay  brick  of  the  jamb  having  been  bonded 
into  the  silica  brick  of  the  oven  wall.  The  difference 
in  expansion  between  the  clay  and  silica  brick  made 
it  practically  impossible  to  keep  tight  joints  in  the 
jamb  and  this  combined  with  the  constant  trouble 
with  leveller  door  frames,  as  previously  mentioned, 
caused  occasional  fires  around  the  buckstaves.  In  time 
these  warped  to  such  an  extent  that  they  failed  to 
properly  support  the  brickwork,  which  consequently 
failed.  Failure  was  probably  hastened  by  neglect  of 
these  leaks  in  times  of  shortage  of  labor.  The  source 
of  this  trouble  has  been  removed  in  modern  construction 
by  providing  a  sliding  joint  between  the  clay  jamb 
and  the  silica  brickwork.  In  the  Wilputte  ovens  it  is 
avoided  by  making  the  jamb  entirely  of  silica  brick  and 
facing  it  with  a  cast  iron  plate. 

The  plant  is  fully  equipped  with  recording  gauges 
Avhich  make  possible  a  close  check  on  operating  con- 
ditions. 

There  is  an  independent  coke  plant  laboratory  which 
carries  on  routine  tests  and  some  research  work.  Our 

routine  tests  consist  of : 


View  of  Coke  side  of  original  Koppers  batteries  with 
by-product  and  acid  plant  in  background. 
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1.  Sl)atter  test  on  ceke. 

2.  Coal  analyses. 

3.  Sulphate  " 

4.  Tar 

5.  Crude  liquor  analyses. 

6.  Still  waste  " 

7.  Saturator  liquor  " 

8.  Saturator  loss  determination. 

9.  Air  requirement. 
10.    Acid  plant  tests. 

Of  these  the  shatter  test  and  air  requirement  de- 
serve special  mention.  The  former  consists  of  sampling 
the  rack  cars  of  blast  furnace  coke  and  dropping  50 
pounds  of  this  sample  four  times  through  a  distance 
of  six  feet  into  a  steel  plate.  It  is  then  screened  over 
a  two  inch,  round  hole  screen  and  the  percent  remain- 
ing on  the  screen  determined.  This  test  gives  a  fairly  ac- 
curate indication  of  the  burden  carrying  quality  of  coke 


in  the  blast  furnace.  The  air  requirement  test  is  the 
determination  of  the  volume  of  air  necessary  for  per- 
fect combustion  of  one  volume  of  gas.  For  the  heat- 
ers use  it  is  fully  as  valuable  as  a  B.T.U.  determination 
and  is  much  easier  to  make. 

The  standard  coal  mixture  has  been  65%  of  Cannel- 
ton  and  35%  of  Pocahontas  but  mixtures  have  been  used 
varying  from  55%  Cannelton — 45%  Pocahontas  to 
80%  Cannelton — 20%  Pocahontas  without  causing  poor 
blast  furnace  practice. 

The  additions  recently  made  and  the  rebuilding  of 
the  Koppers  battery  have  conformed  to  up-to-date 
practice.  A  rebuilding  of  the  second  Koppers  battery 
and  improvements  to  the  coke  conveyor  are  contem- 
plated next  year.  When  this  is  done  the  Coke  Plant  of 
the  Algoma  Steel  Corporation  will  be  on  a  par  with  any 
of  the  modem  plants. 


Limonite  Deposit  Near  Lillooet,  B.C. 

FROM  OUR  B.  C.  CORRESPONDENT. 


Large  deposits  of  limonite  iron  ore,  carrying  high 
percentages  of  mineral  with  small  percentages  of  im- 
purities, and  suitable  in  a  superlative  degree  for  flux- 
ing with  the  known  extensive  magnetite  iron  deposits 
of  the  Province  in  the  production  of  pig  iron,  were 
reported  some  months  ago  on  the  Taseko  (Whitewater) 
River,  Clinton  Mining  Division.  The  exact  location, 
it  was  ascertained  subsequently,  is  some  miles  from 
Lillooet,  not  many  miles  from  the  Pacific  Great  East- 
ern Railway. 

In  compliance  with  the  application  of  the  stakers, 
and  acting  under  the  authority  of  the  Mineral  Survey 
&  Development  Act,  Hon.  Wm.  Sloan,  Minister  of 
Mines,  instructed  Wm.  Brewer,  one  of  the  Government 
mining  engineers,  to  visit  and  submit  a  report  on  these 
properties.  This  he  has  done  and  his  findings,  while 
his  conclusions  are  general  and  his  estimates  no  more 
than  approximations  owing  to  the  short  time  he  was 
able  to  spend  on  the  ground,  are  of  so  favorable  a 
character  that  Mr.  Sloan  felt  further  investigation  to 
be  important.  To  this  end,  with  the  approval  and  the 
consent  of  Hon.  Martin  Burrell,  Minister  of  Mines  for 
the  Dominion,  the  services  of  S.  J.  Schofield,  senior 
geologist  with  the  Geological  Branch,  Ottawa,  were 
secured.  Mr.  Schofield  and  party,  accordingly,  have 
left  for  the  Whitewater,  the  former's  instructions  be- 
ing to  make  as  thorough  an  examination  of  geological 
and  local  conditions  and  to  prepare  "a  report  at  as 
early  date  as  possible.  As  this  report  may  have  a 
considerable  influence  on  any  action  that  may  be 
taken  by  capital  towards  the  establishment  of  an  iron 
and  steel  industry  in  the  Northwest  it  is  satisfactory 
to  know  that  Mr.  Schofield  is  a  geologist  of  the  high- 
est attainments  commanding  the  confidence  of  the  mine 
operators  of  America.  He  surveyed  the  Cran- 
brook  Map  Area,  has  done  other  important  work  in 
British  Columbia  and  in  Canada,  and  was  engaged 
in  a  geological  survey  of  the  Britannia  Field  at  the 
time  he  was  requested  to  make  the  trip  to  the  iron 
deposits  in  question. 

Mr.  Brewer  referring  to  the  quantity  of  ore  on  the 
Whitewater,  states  that  "the  superficial  area  covered 
by  the  various  exposed  deposits  examined — is  roughly 
estimated  at  four  hundred  acres,  but  there  is  a  pos- 
sibility of  this  extent  being  much  larger  because  in 
places  there  are  indications  of  ore  deposits  at  present 


covered  by  tallus,  grassy  hummocks  or  hidden  by  tim- 
ber. In  estimating,  tonnage  of  actual  ore,  meaning 
thereby  such  quantity  as  development  has  exposed  as 
measurable  and  immediately  available,  the  only  method 
to  adopt  in  the  absence  of  development  work,  is  to 
credit  the  various  deposits  with  an  estimated  average 
thickness,  judged  from  experience  in  mining  similar 
deposits."  He  then  proceeds  to  estimate,  with  the 
foregoing  qualifications,  as  follows. : 
Actual  Ore — 7,200,000  tons  carrying  above  40%  metal- 
lic iron. 

Probable  Ore — 15,000,000  tons  carrying  above  40% 
metallic  iron. 

Possible  Ore — 50,000,000  tons  carrying  above  40% 
metallic  iron. 

"No  consideration,"  it  is  added"  is  given  to  samples 
of  partly  mineralized  rock  which  assayed  20.2  and  16.4 
per  cent  iron." 

Discussing  the  quality  of  the  ore,  Mr.  Brewer  states 
that  assays  of  samples  taken  during  the  examination 
show  that  the  material  classed  as  ore  contains  from  41 
to  50  per  cent  metallic  iron;  that  four  out  of  nine  of 
these  samples  contained  only  traces  of  phosphorus,  one 
sample  0.04  per  cent,  and  the  remaining  four  0.23  per 
cent,  0.21  per  cent,  0.85  per  cent  and  0.52  per  cent,  re- 
spectively. These  results  place  five  of  the  samples 
within  the  Bessemer  limit,  with  the  remaining  four 
above  the  Bessemer  limit,  but  not  in  excess  for  the 
basic  or  open  hearth  process  of  making  steel.  ".These 
results,"  he  continues,  "show  that  the  ore  can  be  used 
either  in  a  blast  furnace  as  the  entire  charge  of  iron 
ore  or  will  make  a  most  desirable  mixture  for  com- 
bination with  the  magnetite  ore  of  the  Province." 

As  to  the  cost  of  mining  it  is  said  that  these  deposits 
of  limonite  are  so  located  and  made  up  of  such  com- 
paratively friable  material  that  they  can  be  mined  with 
a  steam  shovel  and  the  cost  of  the  actual  mining,  it 
is  figured,  should  not  be  above  25  cents  a  ton. 

In  reference  to  transportation  it  is  pointed  out  that 
there  are  at  present  no  transportation  facilities  nearer 
than  Mission  on  the  Pacific  Great  Eastern  Ry..  at  least 
sixty  miles  distant  from  the  occurrences  of  iron  ore 
described.  Therefore,  before  any  statements  can  be 
made,  relative  to  the  future  facilities,  surveys  are  ne- 
cessary to  determine  the  most  feasible  route  as  well 
as  the  location  of  the  manufacturing  plant  for  treat- 
ment of  the  ore. — Canadian  Mining  Journal. 
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Experimental  Brick  Plant  of  the  Nova  Scotia 
Steel  &  Coal  Company,  Ltd. 

By  A.  DAWES* 


It  is  a  well  known  I'aet  thei-e  are  in  parts  ol"  Nova 
Seutia  deposits  of  clay  having  all  the  necessarj^  qual- 
ities for  the  making  of  good  firebrick,  but,  excepting 
in  one  or  two  notable  instances,  they  have  laeen,  up  to 
the  present,  sadly  neglected.  Shales  and  clays  over 
and  underlying  the  coal  measures  of  this  Province 
which  have  proved  to  be  valuable  material  from  which 
firebrick  might  be  made,  have  had  little  attention  de- 
voted to  them,  one  of  the  reasons  advanced  being  that 
as  the  seams  are  held  under  lease,  the  operators  are 
indifferent  to  add  the  industry  of  brick  making 
to  their  main  business,  which  is  that  of  coal  mining. 
There  is  very  little  doubt  that  if  the  matter  Avere 
taken  up  systematically  in  many  instances  what  is  now 
a  waste  product  woukl  prove  to  be  a  profitable  by- 
product, and  well  worth  the  capital  expenditure  in- 
volved in  the  necessary  brick-making  machinery. 

The  Nova  Scotia  Steel  &  Coal  Co.  hold  extensive 
coal  leases  in  the  Island  of  Cape  Breton.    They  are 


problem,  and  at  times  conditions  were  so  bad  that  there 
was  every  possibility  of  having  to  curtail  operations 
owing  to  lack  of  brick. 

In  order  to  improve  these  conditions,  the  company  in 
1916  decided  to  build  a  brick  plant  of  its  own,  more 
or  less  as  an  experiment,  wherein  the  possibilities  of 
clays  from  its  own  collieries  and  local  "rocks"  could 
be  thoroughly  tried  out  in  the  manufacture  of  brick 
on  which  steel  making  operations  depended. 

Within  three  months  after  this  decision  was  arrived 
at,  the  machinery  building,  together  with  a  small  dry- 
ing-shed and  down-draft  kiln  Avere  built,  the  ma- 
chinery installed  and  in  operation. 

As  originally  contemplated,  the  machinery  building 
was  30  ft.  by  60  ft.,  which  was  considered  large  enough 
to  accommodate  the  necessary  machinery  and  leave  a 
small  space  for  making  such  shapes  and  sizes  by  hand 
moidding  as  could  not  be  made  in  the  brick  machine. 
The  dry  shed  Avas  soon  found  to  be  too  small,  and  with 


Brick  Plant  of  the  Nova  Scotia  Steel  Co.,  showing 
Shubenacadie  clay  pile  in  foreground. 


operating  at  the  present  time  five  collieries,  the  ToAvn 
of  Sydney  Mines  being  the  center.  Samples  of  th  ■ 
"stone"  in  their  various  collieries  haA^e  been  repeated- 
ly analyzed  and  sufficient  information  obtained  to  Avar- 
rant  them  in  assuming  that  good  fireclay  existed  in- 
terbedded  Avith  the  coal  seams,  Avhich,  Avith  the  admix 
ture  of  "grog"  Avould  make  firebrick  of  sufficiently 
refractory  qualities  to  be  useful  for  many  pi;rposes,  in- 
cidental to  the  operation  of  the  blast  furnace  and  steel 
making  plant  located  in  the  same  tOAvn. 

Practically  all  the  refractories  for  the  plant  Avere 
obtained  from  the  United  States,  and  even  Avhen  times 
Avere  normal,  deliveries  Avere  more  or  less  erratic,  be- 
cause of  the  great  distance  the  brick  had  to  travel 
from  the  source  of  .supply,  so  that  Avith  the  continua- 
tion of  the  Avar,  aggravated  by  embargoes  on  shipments 
to  Canada,  the  company  Avere  faced  Avith  a  serious 

•  Superintendent  of  FoAver,  Nova  Scotia  Steel  &  Coal 
Co.,  Sydney  Mines. 


Mill  Building,  Drying  Shed  and  Kiln  (showing  Open 
Hearth  stacks  on  the  right.) 

increased  production  being  demanded,  an  extension 
Avas  made,  so  that  its  present  size  is  now  80  ft.  by  72  ft. 
A  second  kiln  Avas  also  built,  the  end  of  the  machinery 
building  Avas  extended,  and  a  lean-to  shed  erected 
alongside  the  incoming  rail-track  in  order  to  prcA'^ent 
the  clay  from  being  frozen  solid  in  Avinter,  and  at  the 
same  time  giving  it  every  chance  to  weather  properl.A'. 
The  general  layout  of  the  plant  as  now  existing  is 
shoAA-n  in  Figure  1. 

The  machinery  consists  of  dry-pan  clay  mill,  elevator, 
wire  screens,  pug  mill,  auger  brick-machine,  dies  and 
wire  brick-cutting  machine,  Avhich  Avere  brought  from 
the  American  Clay  Machinery  Company,  I^ueyrus, 
Ohio.  The  stone  crusher  for  breaking  up  brick  bats, 
etc.,  for  grog  Avas  furnished  by  the  company.  The  AA'hole 
is  belt  driven  by  a  90  H.P.  motor,  220  volt,  3  phase  and 
60  cvcle.  The  completed  installation  cost  in  the  neigh- 
borhood of  $27,000.00. 

The  cayiaeity  nf  this  jilaiit  is  about  5,000  bricks  per 
day. 
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The  drying  shed  is  heated  by  steam,  pipes  being 
placed  in  ducts  under  the  floor,  the  whole  being  cover- 
ed by  cast-iron  perforated  plates.  Steam  is  generated 
in  a  horizontal,  tubular  boiler  located  in  this  building. 
Hand  trolleys  operating  on  narrow-gauge  tracks 
handle  the  product  from  shed  to  kilns. 

The  kilns  are  of  the  down-draft  type  and  have  an 
internal  diameter  of  22  ft.  They  each  have  S  fireboxes 
around  the  circumference  in  which  the  fuel  is  burnt, 
the  hot  gases  from  these  rising  up  through  a  series  of 
pockets  or  "bags"  towards  the  top  of  the  kiln,  whence 
they  are  diverted  downward,  distributing  themselves 
through  the  bricks  in  the  kiln  into  the  flues,  below 


the  perforated  floor,  and  thence  to  chimney  stack 
located  between  the  kilns.  Dampers  are  provided  each 
side  of  this  stack  for  the  proper  regulation  of  draft. 
Each  kiln  can  be  filled  in  about  2^  working  days  in 
all  to  bum  and  deliver  one  kiln  of  brick.  The  capa- 
city of  each  kiln  being  about  22,000  bricks,  the  out- 
put from  both  kilns  is  therefore  120.000  bricks  per 
month  or  4,000  per  day.  To  burn  the  brick  requires 
approximately  I14  tons  of  coal  per  1.000  bricks. 

Different  classes  of  colliery  clays  have  been  tested, 
with  the  admixture  of  different  kinds  and  quantities 
of  brick  bats  for  grog,  based  on  the  plasticities  of  the 
clays  and  refractory  qualities  of  clays  and  grog.  This 
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involved  a  certain  amount  of  preliminary  work  in  mak- 
ing special  brinks,  heating  them  to  ascertain  tempera- 
ture to  which  they  should  be  raised  before  being  fully 
burnt.  The  burnt  bricks  were  then  examined  for  shrink- 
age, change  of  shape,  and  porosity,  and  from  these  re- 
sults was  deduced  a  good  idea  of  its  value  of  the  differ- 
ent mixtures  and  the  correspondingly  best  kiln  treat- 
ment. 

The  results  were  not  too  successful  at  first,  only  a 
few  clays  being  found  to  possess  a  sufficiently  high 
fusing-point  to  make  them  generally  useful,  but  after 
eliminating  a  large  number  which  proved  to  be  itn- 
satisfactory,  a  brick  was  eventually  evolved,  of  a 
quality  suitable  for  places  where  it  was  not  necessary 
to  have  a  highly  refractory  brick.  These  brick  are  ex- 
tensively used  for  the  lining  of  iron  and  steel  ladles, 
for  boiler  settings,  the  under-fhtes  of  coke  ovens,  and 
other  places. 

With  reference  to  brick  for  ladle  linings,  it  should 
be  noted  the  fusing  point  of  this  brick  should  be  low 
enough,  in  order  that  the  heat  from  the  molten  metal 
should  glaze  the  surface  of  the  brick,  and  thus  pre- 
vent molten  metal  entering  the  interstices  between  the 
bricks,  otherwise,  when  withdrawing  the  skull,  the 
brick  lining  would  pull  out. 

A  fairly  representative  analysis  of  the  colliery  clays 
which  the  company  used  for  this  class  of  brick  is  as 
follows: 

Organic  Matter.  .    10.14%       Fe.,  O3   2.96% 

Si.  0..   54.36%       Ca  0  52% 

AI3  03    28.98%       Mg.  0   1.26% 

The  fusing  point  is  never  over  1350°  C. 

It  is  found  that  the  most  satisfactory  material  ob- 
tained from  the  collieries  with  regard  to  plasticity, 
chemical  analysis,  and  mechanical  adaption,  is  that  ob- 
tained from  below  the  coal-seam  rather  than  from  the 
shales  forming  the  roof  of  the  seams.  The  bricks  made 
from  this  source  are  the  usual  standards,  side  arches, 
keys,  bull  heads,  etc.,  as  well  as  tiles  of  various  sizes. 

In  the  manufacture  of  higher  refractories  for  blast 
furnace  stoves,  coke  ovens,  open  hearth  furnaces,  etc., 
the  adoption  of  other  than  colliery  clays  had  to" be  de- 
cided upon.  Many  different  classes  of  clay  and  "rock" 
from  local  sources  were  experimented  with,  and  it  was 
eventually  found  that  very  good  results  were  obtained 
by  a  mixture  of  Shubenacadie  clay  and  Coxheath  rock. 
(Shubenacadie  is  near  Truro,  Nova  Scotia,  and  Cox- 
heath near  Sydney,  Nova  Scotia.) 

The  Shubenacadie  clay  is  very  plastic,  easily  worked, 
and  of  good  binding  quality.  Its  fusing  point  is  about 
1670°  C,  and  its  representative  analysis  is  as  follows: 

Organic  Matter..      7.76%       Fe,  O3   1.30% 

Si.  0.   71.48%       Ca.  0  55% 

AL  63    17.91%       Mg.  0   Trace 

The  Coxheath  Rock  becomes  quite  plastic  when 
ground  and  worked,  and  has  also  a  good  binding  qual- 
ity. It  has  a  fusing  point  of  1750°  C.  with  representa- 
tive analvsis  as  follows: 

Organic  Matter.  .      4.46%,       Fe^  0,   2.23% 

Si.  0/   79.56%       Ca.  0   Trace 

Al,  63   13.87%       Mg.  0   Trace 

A  mixture  of  these  two  materials  makes  brick  which 
have  stood  up  well  under  the  action  of  heat  and  gases 
in  coke-oven  combustion-chamber  walls,  stove  check- 
ers, gas-producer  linings,  and  other  places  where  highly 
refractory  brick  is  necessary.  Most  of  these  bricks  are 
of  large  and  special  shapes,  some  of  them  weighing  as 
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heav}''  as  80  pouiids.  They  are  moulded  by  hand.  No 
difficulty  was  encountered  in  the  burning  of  these 
bricks.  The  material  is  kilned  at  a  temperature  finish- 
ing about  1350°  C.  The  bi-ick  finishes  from  a  cream  to 
a  buff  coloi-.  Great  care  had  to  be  used  in  the  first 
or  "water-smoking"  stage,  and  the  second  or  "oxida- 
tion" stage,  to  prevent  swelling  and  burning  and  con- 
sequent bad  brick. 

To  sum  up,  this  plant,  which  Avas  started  on  an  ex- 
perimental basis,  has  proved  itself  a  success,  and 
demonstrated  that  good  refractories  can  be  made  from 
material  obtained  from  the  Nova  Scotia  company's 
own  collieries,  and  from  other  sources  in  the  Province. 
The  cost  of  bricks  made  in  this  plant  was  generally 
lower  than  those  obtained^  elsewhere,  but  the  factor 
which  appeals  most  strongly  to  those  in  charge  of 
operations  of  the  steel  plant  at  Sydney  Mines,  is,  that 
they  have  on  hand  a  brick-making  plant  which  is  a 
standby  against  any  delays  in  delivery  or  hold-ups 
due  to  any  cause  of  the  firebrick  necessary  for  their 
extensive  steel  industry. 


G.  H.  DUGGAN  HONORED  BY  QUEEN'S 
UNIVERSITY. 

At  the  recent  convocation  of  Queen's  University, 
the  honorary  degree  of  L.L.D.  was  conferred  upon  Mr. 
Gr.  H.  Duggan,  President  of  the  Dominion  Bridge  Com- 
pany, and  Chief  Engineer  of  the  St.  Lawrence  Brid- 
ge Company,  during  the  building  of  the  Quebec  Bridge. 
Mr.  Duggan  is  a  past-President  of  the  Canadian  Min- 
ing Institute  and  of  the  Canadian  Society  of  Civil 
Engineers,  and  congratulation  has  already  been  ex- 
tended to  Mr.  Duggan  by  the  Montreal  Branch  of  the 
Engineering  Institute  of  Canada,  and  will  doubtless 
be  forthcoming  from  the  Canadian  Mining  Institute. 
The  Faculty  of  Queen's  is  also  to  be  congratulated 
on  having  observed,  what  has  apparently  been  over- 
looked by  more  august  but  less  discerning  bodies,  that 
the  erection  of  the  Quebec  Bridge  was  an  outstanding 
and  notable  achievment  in  Canadian  engineering  an- 
nals, and  of  much  greater  value  than  many  breweries 
and  many  newspapers. — Can.  Mining  Journal. 


G.  H.  DUGGAN. 
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The  By-Product  Coke  Ovens  at  Anyox  B.  C.  and  the  Cassidy 
ColHery  of  the  Granby  ConsoHdated  Mining 
and  Smelting  Company 


By  Our  Victoria  Correspondent. 


To  the  enterprise  of  the  Granby  Consolidated  Min- 
ing &  Smelting  Co.  is  to  be  credited  the  giving  to 
British  Columbia  of  the  first  important  by-product 
eoking  plant  on  the  Pacific  Coast.  The  project,  which 
was  started  during  the  war,  was  completed  only  a 
few  months  ago,  the  obstacles  which  were  encountered, 
first  in  respect  to.  the  clearing  of  the  necessary  site 
at  Anyox,  the  Company's  mining  centre  on  the  north- 
ern Provincial  coast,  and  second  in  the  obtaining  of 
material  when  what  was  required  was  at  a  premium 
in  Europe,  impeding  progress  somewhat  more  than 
was  expected.  Each  difficulty  however  was  sur- 
mounted and  the  modern  30  oven  coke  and  by-product 
plant  stands  a  monument  to  the  faith  of  this  great 
Company  in  the  mineral  possibilities  of  Canada's 
most  westerly  Province. 

On  July  9th  of  this  year  the  first  big  red-hot  cake 
of  coke,  measuring  nearly  nine  feetTiigh,  forty  feet  long 
and  nearly  eighten  inches  in  width  was  pushed  from 
one  unit  of  the  oven  into  the  waiting  car  to  carry  it  to 
the  quenching  station.  That  product,  it  is  to  be  noted, 
was  the  first  output  of  an  installation  which  represents 
an  expenditure  of  approximately  $5,000,000,  if  the 
plant  at  Anyox  and  its  attribute,  the  coal  mines  of 
Cassidy,  Vancouver  Island,  are  both  considered.  The 
coal  used  in  the  ovens  under  discussion  comes  from 
Cassidy,  it  should  be  understood,  where  the  Company, 
having  acquired  coal  lands,  developed  them,  installed 
equipment  modern  in  every  respect,  built  houses  for 
its  officials  and  for  its  men  that  are  unequalled  in  the 
provision  made  for  the  well  being  of  employees  on  the 
continent.  These  mines  now  are  producing  consist- 
ently, the  output  is  shipped  by  barge  to  Anyox  and 
there  converted  into  coke  for  the  operation  of  the 
Company's  smelter. 

Of  Anyox  and  its  mines  and  its  smelter,  which  con- 
tain the  biggest  copper  converters  in  all  of  Canada, 
much  has  been  written.  The  town  itself  and  its  works 
today  represent  an  expenditure  of  practically  $8,000.- 
000.  Of  this  amount  more  than  one  half  was  spent  be- 
fore the  Company  marketed  a  single  pound  of  copper 
to  the  world.  To  keep  the  smelter  going  luige  quan- 
tities of  coke  were  purchased  from  the  ovens  of  the 
Fernie  district.  Sometimes  strikes,  which  happened 
too  frequently,  made  the  problem  of  copper  production 
one  of  endless  worry  and  great  expense.  At  one  time 
the  Company  was  forced  to  bring  its  coke  from  Penn- 
sylvannia.  Hundreds  of  thousands  of  fuel  oil  have  been 
transported  to  the  northern  camp. 

Coke  troubles,  by  virtue  of  the  plant  now  in  oper- 
ation, are  sfettled,  while  the  vast  amount  of  gas  that 
is  saved  will  be  used  in  firing  boilers  in  power  houses 
when  hydro  conditions  become  such  that  water  power  is 
stilled  by  the  lowering  temperatures  and  ice.  For  the 
by-products  there  is  a  steady  market. 

Contrary  to  impressions  Avhich  have  been  apparent 
this  coke  plant  is  not  of  foreign  design.  Every  ele- 
ment of  it  is  the  product  of  the  inventive  genius  of  in- 
ventors of  the  North  American  Continent  and  every 
particle  of  material  in  its  construction  was  fabricated 


in  Canada,  and  much  of  it  in  British  Columbia.  The 
contract  for  its  construction  was  taken  over  by  the 
Foundation  Company  Ltd.,  of  Montreal,  and  it  may  be 
said  to  be  an  "All  British  Product".  Only  such  ma- 
terial as  it  was  possible  to  obtain  in  Canada  has  gone 
into  its  construction  while  the  army  of  skilled  artisan-s 
who  put  it  together  was  brought  from  all  sections  of 
the  Dominion. 

The  construction  work  of  the  big  coal  bins,  the 
offices,  the  huge  stacks,  the  coke  ovens  themselves,  the 
big  gas  holder,  scrubber  and  benzol  plant,  by-products 
house,  all  are  of  concrete,  presenting  an  imposing  sight 
by  day  and  marked  by  night  by  immense  gas  torches 
where  the  overflow  of  fuel  bums  incessantly.  The 
plant  entire  spreads  over  several  acres,  room  for  which 
was  blasted  out  of  solid  rock,  or  filled  in  with  the  same 
material.  On  an  eminence  to  the  north  stands  the 
smelter,  while  between  the  smelter  and  the  coke  plant 
lies  the  town  of  Anyox,  and  up  the  valley  of  Hidden 
Creek  are  the  mines  which  furnish  the  ore.  Viewed 
from  the  waterfront  Anyox  represents  a  big  industrial 
concern  where  two  thousand  or  more  skilled  work- 
men ply  their  vocations  for  twenty-four  hours  each 
day,  working  in  eight  hour  shifts.  The  reaches  of 
Granby  Bay  skirt  the  town  limits,  and  docking  facil- 
ities bring  the  coal  from  Cassidy  almost  to  the  open 
maw  of  the  coke  ovens. 


F.  M.  SYLVESTER 
Managing  Director,  Granby  Consolidated  Mining  & 
Smelting  Company. 
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Encased  in  brick  of  many  and  peculiar  shapes,  bi'ick 
made  by  a  special  process,  and  under  the  heat  of  which 
ordinary  fire  brick  would  fuse,  the  ovens,  thirty  in 
number,  spread  over  an  area  of  more  than  200  feet  and 
are  more  than  twenty  feet  in  height.  It  is  scarcely  ne- 
cessary to  say  that  the  b^^-product  coking  ovens  create 
the  coke  by  an  entirely  different  method  to  the  "bee- 
hive" ovens  which  are  in  use  in  the  Crow's  Nest  Pass 
District.  No  flames  touch  the  coal  in  its  raw  state, 
tile  fuel  passing  through  flues  made  of  the  special 
brick  referred  to  which  so  heats  the  oven  walls  so  as 
to  make  tluMu  incandeceut,  thus  forcing  the  coal  to 
throw  off  its  wealth  in  by-product. 

In  tiie  carl)()nization  of  coal,  W'hich  is  accompli.shed 
by  tiic  application  of  heat  at  2,400  deg.  fahr.  the  coal 
gasses  are  driven  off  from  the  ovens  to  the  collecting 
nuiin,  a  large  "U"  shaped  steel  tank  running  the  full 
length  of  the  ovens  and  connected  from  each  oven  unit 
by  ascension  pipes.  Through  the  collector  main  gases 
are  conveyed  through  a  series  of  piping  to  the  by- 
product house  where  the  gasses  go  through  a  conden- 
ser. It  this  condenser  the  temperatures  are  dropped, 
causing  the  precipitation  of  the  tar  and  ammonia  va- 
pons.  The  gas  then  passes  through  the  exhauster  to 
tlie  tar  extractor  where  the  remaining  tar  and  ammonia 
is  recovered. 

The  tar  from  the  condensers  and  from  the  tar  ex- 
tractor flows  to  a  tar  separating  tank  and  in  thi-s  tank 
the  tar  and  ammonia  liquors  are  separated  by  gravity, 
the  tar  flowing  to  the  tar  storage  tank  and  the  ammonia 
liquor  to  the  ammonia  liquor  receptacle.  Th^^  <>i->iTnonia 
liciuor  is  then  -sent  to  the  Ammonia  Still  where  it  is 
driven  off  in  the  form  of  gas  which  combines  with  the 
fiasses  leaving  the  tar  extractor  and  all  gases  are 
then  sent  to  the  Saturator.  In  the  Saturator  the  gases 
pass  through  a  bath  of  sulphuric  acid,  the  ammonia 
combining  with  the  acid,  forming  ammonia  salts,  or 
ammonia  sulphate.  These  salts  are  deposited  in  the 
Saturator.  then  conveyed  to  a  draining  table,  and  when 
a  sufficient  amount  of  salts  have  been  collected  it  is 
placed  in  centrifugal  dryers  and  the  moisture  driven 
out.  Then  the  Ammonia  Sulphate  is  ready  for  the 
market. 

The  operation  at  the  by-product  houses  being  com- 
pleted all  the  gas  passes  to  the  final  cooler  in  the  ben- 
zol ])lant  where  the  following  by-products  are  obtained : 
Benzol  and  its  homologues,  which  are  toluol,  solvent 
naphtha,  crude  naphtlui  and  x>-lol.  In  the  cooler  the 


General  office,  Cassidy  Colliery,  Vancouver  Island. 

gas  is  brought  into  direct  contact  with  a  water  spray, 
and  the  naphthalene,  as  a  result  of  the  cooling  gas, 
is  carried  off  into  a  settling  tank  where  the  naphtha- 
lene floats  to  the  top  and  is  there  skimmed  off.  The 
gas  then  goes  from  the  final  cooler  to  the  scrubber, 
wiiere  the  gas  is  washed  and  brought  into  direct  con- 
tact with  straw  oil  Avhich  absorbs  the  light  oil  in  the 
gas.  The  latter  then  is  carried  to  the  gas-holder 
where  it  is  stored.  About  40  per  cent  of  the  entire 
amount  of  the  gas  generated  is  used  in  firing  the  coke 
ovens.  The  remainder  will  take  the  place  of  at  least 
1,800  barrels  of  oil  daily  during  the  winter  months  for 
heating  the  boilers  of  the  power-houses  which  fui'nish 
compressed  air  to  the  mines  and  smelter. 

The  straws  oil,  or  gas  oil,  which  is  a  by-product  of 
an  oil  refinery,  takes  from  the  gas  the  benzol  and  its 
homologues  and  the  straw  oil,  when  it  has  absorbed 
the  light  oil,  becomes  what  is  known  as  benzolized  oil. 
It  then  is  sent  to  a  Still  where  it  is  thoroughly  dis- 
tilled and  by  the  application  of  heat  becomes  benzol. 
The  wash  oil,  when  it  collects  in  the  Still,  is  sent  to 
a  cooler  through  a  maze  of  pipes  and  is  re-used  in  the 
scrubber.  After  the  benzol  has  been  driven  off  the 
temperature  in  the  Still  is  increased  aud  toluol  is 
driven  off.  After  this  the  temperature  is  again  in- 
creased and  solvent  naphtha  is  driven  off.  By  a  pro- 
cess of  re-distilling  these  products  are  made  pure  and 
marketable. 


Coke  Plant  at  Anyox,  B.  C.    Smelter  is  seen  in  the  distance. 
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The  dimensions  of  the  ovens  are  as  follo^ra : 
At  one  end  18  inches  wide,  with  a  spread  of  three 
inches  added  to  the  other  end  in  order  that  the  big 
electric  ram  which  pushes  the  coke  from  the  oven  will 
go  clear  J  they  are  nine  feet  high  inside  measurement 
and  forty  feet  lo^g.  With  slight  reduction  that  is  the 
size  of  each  cake  or  slab  of  coke  as  it  leaves  the  oven. 

Charging  of  the  ovens  is  done  by  the  larry  which  is 
fed  from  the  elevator  at  one  end  of  the  ovens  where 
the  pulverized  coal  has  been  transferred  from  the  bunk- 
ers over  an  endless  belt.  This  larry  runs  upon  an 
electrified  track,  stopping  over  the  hatches  of  each 
oven  long  enough  to  perform  the  mission  of  recharging. 
As  the  coal  is  carbonized  to  the  finished  state  the  oven 
doors  are  automatically  removed  from  both  sides  of 
the  ovens  and  an  electric  ram  pushes  the  red  hot  cake 
of  coke  through  the  ovens  and  dumps  it  into  a  steel 
electrically  propelled  tramcar.  It  is  then  run  into  the 
quenching  .station,  where  water  automatically  flows 
upon  it  sending  off  great  clouds  of  steam  and  shatter- 
ing the  coke  by  impact.  It  is  then  transported  over  the 
same  line  to  coke  bins  conveniently  placed  where  it 
is  loaded  into  cars  and  makes  its  way  to  the  smelter 
Each  oven  holds  131/2  tons  of  raw  coal  which  when  car- 
bonized leaves  its  residue  of  coke,  65%  of  the  whole. 
The  greater  part  of  the  balance  has  gone  into  by-pro- 
ducts and  gas.  Carbonization  in  each  one  of  the  thirty 
ovens  is  effected  in  eighteen  hours. 

The  by-product  oven  offers  a  complete  solution  of 
the  fuel  problem,  the  plant  at  Anyox  having  a  capacity 
of  500  tons  of  coke  daily.  The  raw  coal  passing 
through  its  transformation  process  is  resolved  i^ito  ele- 
ments of  solid  and  gaseous  fuel,  its  impurities  are  re- 
moved and  made  into  articles  of  commercial  value, 
with  a  total  loss  of  efficiency  in  the  conversion  that  is 
already  less  than  that  of  any  gasifying  process  known. 

Visualize  the  fleets  of  gasoline  boats  that  may  be 
supplied  by  the  benzol  alone  that  goes  to  waste  in  the 
ordinary  process  of  raw  coal  consumption.  It  is  a 
colorless  liquid  possessing  great  inflammability  and 
mixed  with  gasoline  takes  up  the  burden  of  motive 
power  at  a  cheap  account.  It  is  used  in  the  manufac- 
ture of  paints  and  as  a  solvent  for  rubber.  It  is  used  in 
explosives  and  in  the  preparation  of  perfume.  Such 
are  a  few  of  its  uses  while  its  homologue  ammonia, 
transformed  into  ammonium  sulphate,  furnishes  a  fer- 
tilizer market  practically  unlimited,  particularly  at  this 
time  as  Chilean  nitrate  is  becoming  scarcer  each  year 
owing  to  the  depletion  of  the  mines. 

From  each  single  ton  of  raw  coal  out  of  the  ISi/o 
that  are  carbonized  every  eighteen  hours  in  the  ovens 
of  the  Granby  plant,  there  results  65%  of  the  total 
weight  in  coke  and  11,500  cubic  feet  in  gas,  ten  gallons 
of  tar,  21  pounds  of  sulphate  of  ammonia,  3  gallons 
of  light  oil,  1.55  gallons  of  benzol,  .40  gallons  pure 
toluol,  30  gallons  solvent  naphthalene  and  4  pounds 
crude  naphthalene. 

From  the  tar  the  by-products  are  so  numerous  as  to 
be  staggering  in  their  possibilities.  Creosote  is  ex- 
tensively used  in  all  seaport  cities  where  docks  and 
wharves  are  built  as  a  preventative  against  the  inroads 
of  the  teredo,  while  the  application  of  pitch  is  too  well 
known  to  need  comment.  An  immensce  tank  of  steel 
has  been  constructed  at  the  Anyox  plant  to  take  care 
of  the  coal  tar  which  runs  in  a  steady  stream  from  the 
coke  ovens. 
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While  the  establishment  of  this  fine  plant  at  Anyox 

is  an  outstaiuling  accomplishment,  the  Company  also 
is  to  be  congratulated  upon  the  splendid  coal  mining 
centre  opened  up  at  Cassidy,  Vancouver  Island.  Cas- 
sidy  is  regarded  as  a  model,  liaving  no  duplicate  on 
the  North  American  continent.  Its  coal  mine  is  be- 
lieved to  be  the  best  equipped  in  the  entii-e  world, 
while  the  comforts  provided  for  employees  are  far 
ahead  of  anything  known  in  Canada.  The  townsite 
is  laid  out  with  wide  streets,  the  whole  design  being 
most  artistic.  Native  trees  designate  the  names  of  the 
streets,  such  as  Hemlock  Street,  Cedar  Street,  Fir 
Street  and  so  on  through  the  native  arboreal  nomen- 
clature. The  product  of  the  entire  nursery  was  pur- 
chased to  make  the  town  and  streets  attractive,  while 
bordei"s  of  flowers  lend  a  piquant  charm.  Electrically 
lighted  at  night  the  streets  give  the  appearance  of  a 
city  of  pretentions.  Mr.  F.  M.  Sylvester,  Managing 
Director  of  the  Company,  is  largely  responsible,  and 
the  comments  of  those  who  visit  Cassidy  and  the  appre- 
ciation of  those  who  live  there  strikingly  indicate  his 
success. 

For  the  married  employees  there  are  cottages  of  the 
bungalow  type  on  ample  ground  space  no  less  than 
fifty  by  a  hundred  feet.  The  houses  are  of  the  most 
modern  build  and  are  provided  with  the  most  modern 
sanitary  oquipment.  They  have  hot  and  cold  water, 
electric  light  and  sewage  systems.  One  portion  of  the 
townsite  has  been  laid  out  for  sports.  Here  will  be 
found  baseball  grounds,  tennis  cricket,  football,  la- 
crosse.  A  running  track  also  has  been  laid  out.  Its 
location  is  one  that  is  admirable.  From  a  height  of 
land  surrounding  it  forms  a  perfect  amphitheatre.  A 
gymnasium  is  being  provided  and  everything  necessary 
to  physical  culture  is  being  adopted. 


Cassidy  Colliery,  Vancouver  Island. 


A  model  is  again  encountered  in  the  rooming  houses 
for  the  single  men,  while  the  mess  house  bears  out  the 
same  idea  and  thought  of  cleanliness  and  comfort.  The 
mess  house  can  be  compared  only  to  a  first  class  hotel. 
Trailing  vines  and  rosebushes  lead  the  way  to  the  en- 
trances. A  wash  and  change  house  is  provided.  Wait- 
resses are  in  attendance  upon  the  tables  and  the  selec- 
tion of  food  is  made  from  a  well-balanced  and  splen- 
didly wholesome  bill  of  fare.  Tables  are  not  of  the  old 
style  where  hundreds  of  men  sat  in  rows  and  scrambled 
for  food.  Each  table  seats  six  men  and  each  one  of 
the  six  at  every  table  in  this  dining  room,  where  200 
men  can  be  accommodated,  is  given  "service".  The 
kitchen  is  another  model.  It  is  as  nearly  electrically 
operated  as  is  possible. 


Hidden  Creek  Mine  of  the  Granby  Consolidated  Mining  Company. 

150  ft.  tunnel. 
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In  llip  roomirif;  houses  the  best  that  money  can  buy 
has  boon  provirlcd  for  comfort.  Tn  fact  the  room  may 
bo  placed  on  plain  with  those  found  in  the  homes  of 
the  well-to-do.  Up-to-date  furniture  is  there,  hot  and 
cold  water,  steam  heat.  Each  room  in  the  two  stories 
opens  upon  a  verandah  or  balcony  where  flowers  are 
growing.  Every  room  is  an  outside  room.  The  Com- 
pany furnished  the  bed  clothes  and  blanket.  There  is 
not  an  item  overlooked  to  make  these  rooms  sanitary 
and  comfortable.  Should  a  miner  emerge  from  the 
mines  with  wet  clothes  there  is  an  attendant  to  see 
to  it  that  he  g«ts  clean  and  dry  clothes  to  replace  his 
soiled  ones.  Shower  baths,  hot  and  cold,  form  part  of 
the  scheme  for  cleanliness  and  health.  The  smallest 
detail  along  the  lines  indicated,  besides  the  actual 
coal  mine  operations,  receive  the  attention  of  R.  R. 
Wilson  the  Superintendent. 

The  coal  from  Cassidy,  that  is  suplied  to  the  Cok« 
plant  at  Anyox  is  mined  from  a  slope  following  the 
dip  of  _the  seam  at  an  angle  of  about  eighteen  degrees. 
This  slope  is  open  to  a  depth  of  about  2,000  feet.  A 
manway  has  been  provided  a.s  a  safety-first  measure 
a.nd  the  men  are  not  permitted  to  enter  the  mine  by 
the  working  slope.   The  operations  are  pillar  and  stall. 


The  mine  is  .splendidly  timbered.  Every  precaution 
known  is  taken  against  explosion  and  indeed  against 
every  form  of  accident.  The  men  are  provided  with 
electric  mine  lanps  and  a  sirocco  fan,  with  a  capacity 
of  150,000  cubic  ft.  of  air  a  minute,  is  the  main.spring  of 
the  ventilation  .system.  An  accident  at  the  mine  cannot 
affect  the  fan,  the  fan  house  being  situated  so  that 
it  cannot  be  interfered  with.  The  fan  house  is  built  of 
concrete.  Mechanical  stokers  feed  the  coal  to  the  boiler 
furnaces  from  the  .sludge  of  the  washery  period.  Ex- 
haust steam  is  used  for  heating  and  its  return  is  made 
from  the  pipes  to  the  condensers  and  used  over  again. 
There  is  not  a  particle  of  waste  coal.  'Even  the  refuse 
from  the  washery  is  flumed  to  a  dump  where  it  may 
be  taken  care  of,  it  being  thought  that  .some  day  a  use 
may  be  found  for  it.  Utilization  of  every  resource  in 
the  Cassidy  coal  plant  is  the  theory  upon  which  its  de- 
signers have  worked.  Screens  provide  four  grades  of 
coal.  Anyox  get  the  small  coal  and  varying  grades  are 
placed  on  the  market.  With  Anyox  extracting  every 
available  by-product  from  coal  taken  from  Vancouver 
Island  for  coke  production  the  way  has  been  pointed 
to  a  most  desirable  revolution  in  coal  mining  methods 
in  Briti.sh  Columbia. 


The  Hidden  Creek  Mine  Camp. 
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Company  Notes 


CANADA  FOUNDRIES  &  FORGINGS,  LIMITED. 

Allied  Plants  of  the  Company  Have  Doubled  Capacity 
and  Have  Reached  Peace-time  Objective 
For  Present  Year. 

Since  their  iiiaug-uration  of  peace  time  operations, 
the  Canada  Foundries  &  ForjTinfrs,  Limited,  owners 
and  operators  of  tlie  Canadian  Billings  &  Spencer  Com- 
pany, Limited,  and  the  Canada  Forge  Company, 
Limited,  of  Welland,  and  the  James  Smart  Manufac- 
turing Company,  Limited,  of  Brockville,  Ont.  have 
doubled  their  capacity.  Beginning  on  January  1st  the 
company  started  in  to  work  day  and  night  .shifts  and 
already  the  heavy  forging  end  of  the  industries  and 
other  departments  are  up  to  the  peace  time  objective 
set  for  the  present  year  while  efforts  are  noAV  being 
concentrated  on  the  further  development  of  the  al- 
ready large  export  trade.  Special  representatives  are 
now  located  in  England  and  Lidia  and  representatives 
are  being  sent  to  France,  Jamaica  and  the  West  Indies. 
At  the  plant  of  the  Canadian  Billings  &  Spencer  Co. 
ill  Welland,  which  was  established  in  1907,  drop  forg- 
ings  of  steel  of  every  description  are  being  turned  out 
and  the  firm  carry  a  complete  stock  of  engineers' 
wrenches,  general  service  wrenches,  bull-dog  wrenches, 
combination  pliers,  machinist  hammers,  journal  wedges, 
etc.  At  the  plant  of  the  Canada  Forge  Co.,  Limited,  in 
Welland,  .ship  and  locomotive  parts  and  die  blocks  of 
electric  steel  are  being  manufactured  and  the  James 
Smart  Mfg.  Co.,  Limited,  plant  in  Brockville  is  de- 
voted to  general  hardware,  stoves  and  furnaces.  Mr. 
B.  J.  IMcCormick,  of  Welland,  is  the  energetic  general 
sales  manager  of  the  combined  industries. 


NATIONAL  CAR  COMPANY  TO  BE  REORGANIZED 

President  Sir  John  Gibson  Announces  Deficiency  of 
Over  a  Million  Dollars  Due  to  Losses  on 
French  Contract  Chiefly. 

In  a  circular  letter  just  issued  by  the  president.  Sir 
John  Gibson,  it  is  stated  that  heavy  losses  on  their 
F'rench  contract  for  the  supply  of  cars  has  crippled 
the  National  Steel  Car  Company,  Limited,  of  Hamilton, 
reorganization  of  which  is  now  under  way.  The  fol- 
lowing is  given  by  the  president  as  a  summary  of  the 
financial  position  of  the  companv  as  of  Sept.  30th, 
1919: 

Accounts  payable    $3,487,740 

Accounts  receivable  and  inventory. .  1,884,556 


Deficiency    $1,603,184 

To  set  off  against  this  deficiency,  the  circular  says, 
the  company  has  payments  coming  in  as  a  result  of 
negotiations  with  the  P.L.  &  M.  Railway  of  France 
which,  at  final  adjustment  should  amount  to  $450,000 
as  well  as  its  real  estate,  plant  and  machinery  which 
have  already  been  appraised  at  approximately  $2,600.- 
000.  Few  orders  for  cars  are  now  being  placed,  and 
with  the  completion  of  the  work  in  hand,  and  the 
absence  of  new  orders,  a  considerable  part  of  the 
plant  has  now  been  closed  down,  resulting  in  neces- 
sarily operating  at  a  loss.  "Tn  view  of  this,"  sa.vs  the 
circular,  '"the  cri'ditros  of  the  t'f>inpany  are  insistent 
that  means  should  be  taken  at  the  earliest  opportunity 
to  liquidate  the  company's  debts  though  during  the 


past  two  years  the  company  has  done  a  satisfactory  and 
profitable  business." 

After  stating  that  the  principal  of  the  $3,000,000  of 
the  bonds  is  now  overdue.  Sir  John  Gibson  commends 
the  organization  scheme  entered  into  with  Donald 
Symington  of  Baltimoi-e,  Md.,  and  Robert  J.  Magor  of 
New  York,  described  in  the  agreement  as  the  pur- 
chasers. This  contract  makes  provision  for  the  dis- 
charge of  the  company's  indebtedness  and  for  the  re- 
ceipt by  the  company  of  19,000  shares  of  the  capital 
stock  (out  of  100,000  shares  to  be  issued)  of  a  new 
company,  into  whose  treasury  will  be  paid  in  cash  the 
sum  of  $1,250,000. 

It  is  generally  understood  that  the  Canadian  Bank  of 
Commerce  is  the  largest  creditor  of  the  company,  hav- 
ing made  advances  said  to  be  in  the  neighborhood  of 
$2,000,000.  The  company's  outstanding  capital  stock 
is  $1,500,000  preferred  and  $2,000,000  common. 

The  announcement  of  the  deficit,  as  contained  in  the 
president's  circular,  caused  a  good  deal  of  surprise  in 
Toronto  financial  circles  and  the  preferred  stock  had 
a  loss  of  10%  points  on  the  Toronto  Exchange. 

Mr.  Magor  is  interested  in  the  manufacture  of  steel 
cars  in  the  States  and  is  a  brother  of  Basil  Magor  who 
was  at  one  time  general  manager  of  the  National  Steel 
Car  Company. 


ANNUAL  MEETING  OF  COCKSHUTT  PLOW  CO. 

At  the  annual  meeting  of  the  Cockshutt  Plow  Com- 
pany of  Brantford,  Ont.,  held  on  Oct.  27th,  the  old 
board  of  directors.  Colonel  H.  Cockshutt,  George  Wed- 
lake,  E.  A.  Mott,  Sir  Augustus  Manton,  James  Adams, 
C.  K.  Wedlake  and  S.  Perry  were  re-elected.  The  of- 
ficers chosen  are :  Col.  Cockshutt,  president,  managing 
director  and  treasurer;  George  Wedlake,  first  vice 
president  and  general  manager. 


NEW  FACTORY  FOR  WHITBY. 

Whitby,  Ont.,  has  been  selected  as  the  site  of  a  Can- 
adian plant  which  the  Na.sh  Motor  Company  proposes 
to  establish  for  the  manufacture  of  some  motor  parts 
and  the  assembling  of  cars  for  the  Canadian  and  Brit- 
ish markets.  A  tract  of  about  60  acres  has  been  select- 
ed as  a  likelj'  spot  for  such  an  undertaking. 


BURLINGTON  STEEL  CO.'S  OPERATIONS. 

The  Burlington  Steel  Company,  of  Hamilton,  are  ad- 
ding a  lunch  room,  shower  baths  and  other  accommo- 
dation for  their  employees.  The  company  recently 
completed  a  contract  for  the  T.  Eaton  Co.  at  Mone- 
ton,  N.B.,  for  450  tons  of  reinforcing  steel.  Other  con- 
tracts that  have  just  been  completed  by  the  company 
are  350  tons  for  the  Hydro-Electric  Sulphide  plant  at 
Temiskaming  and  250  tons  for  the  Hole-Proof  Hosiery 
Company  of  London,  Ont.  The  firm  reports  an  oxcel- 
lent  volume  of  trade  for  the  past  tAvo  months  and  the 
outlook  for  the  coming  year  is  satisfactorJ^ 


The  International  Plow  Works  of  Hamilton,  Ont., 
contemplates  the  erection  of  an  addition  to  their  plant. 
P>.  II.  Praek,  Lumsden  Building.  Toronto,  is  the  engi- 
neer. 


The  Car.swell  Construction  Co.,  58  Wellingt^^n  Street 
East,  Toronto,  has  the  general  contract  for  al' "rations 
and  the  construction  of  additions  to  the  plant  of  the 
Chase  Tractor  Co.,  Limited,  to  cost  $40,000.  A.  H. 
Ilarkness,  Confederation  Life  Building,  Toronto,  is  the 
architect. 
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The  Taylor  Forbes  Co.,  Limited,  Onelph,  Onf.,  are 
about  to  build  an  addition  to  their  plant  costing,'  $9,000. 
P.  II.  Secord  and  Sons,  133  Nelson  Street,  Brantford, 
Ont.,  are  the  contractors. 

The  G.  W.  McFarlane  Engineering  Company,  Paris, 
Ont.,  is  contemplating  inaugurating  a  wire  manufac- 
turing business  and  will  require  wire-drawing,  weav- 
ing, galvanizing,  coppering  and  tinning  equipment. 

The  Canadian  Edison  Appliance  Company,  Limited, 
Toronto,  has  boon  incorporated  with  a  capital  stock  or 
$1,000,000  bv  William  A.  J.  Case,  James  B.  Taylor, 
George  E.  Atwood  and  others,  to  manufacture  elec- 
trical equipment,  machinery,  etc. 

The  Canada  Steel  and  Wire  Company  of  Hamilton 
have  commenced  work  on  a  substantial  addition  to 
their  plant. 

The  Carr  Fastener  Company  of  Cambridge,  Mass., 
are  arranging  for  the  construction  in  Hamilton,  Ont., 
of  a  $150,000  plant.  The  firm  will  manufacture  dome 
fasteners  for  automobile  curtains,  etc. 

The  Norton  Company  of  Worcester,  Mass.,  have 
bought  a  site  in  Hamilton,  Ont.,  and  are  getting  out 
plans  for  a  plant  for  the  manufacture  of  grinding 
wheels  for  use  in  steel  plants.  The  Canadian  company 
is  capitalized  at  $500,000. 

The  Dominion  Steel  Metal  Corporation  have  just 
completed  a  new  warehouse  at  their  plant  in  Hamilton, 
Ont.,  at  a  cost  of  about  $30,000.  The  product  of  the 
company  is  galvanized  iron. 

Immediate  surveys  are  to  be  made  for  an  extension 
of  the  railway  from  Le  Pas  to  the  mineral  area  of 
Northern  Manitoba.  The  line  will  be  approximately 
73  miles  in  length,  and  is  estimated  will  cost  not  less 
than  two  millions  of  dollars. 

The  Cross  Fertilizer  Company  of  Sydney,  Nova 
Scotia,  which  is  a  branch  of  Alexander  Walker  &  Co. 
of  Scotland,  is  announced  to  be  seeking  a  plant  site  at 
Coburg,  Ont. 

The  Canadian  Carbonate  Co.  of  Montreal  has  pur- 
chased a  site  in  Hamilton,  Ont.,  and  it  is  announced 
will  make  an  immediate  expenditure  of  $100,000  on 
buildings  and  plant  equipment. 

The  Firestone  Tire  &  Rubber  Co.  of  Akron,  Ohio, 
propose  to  establish  a  Canadian  plant  in  Hamilton. 
Ont.,  provided  certain  civic  concessions  are  accorded 
the  company. 

Paquet  &  Co.,  Quebec,  have  been  granted  building 
permit  for  a  six-story  fireproof  steel  structure  on  Des 
Fosses  St.,  estimated  to  cost  $150,000. 

The  Champlain  Brewery  Company  propose  to  build 
at  the  corner  of  Crown  and  Prince  Edward  Streets  at 
an  estimated  cost  of  $100,000. 

The  Ford  Motor  Co.  of  Canada  is  expected  to  com- 
mence construction  of  an  assembling  plant  in  R-egina, 
Sask.,  to  cost  $100,000. 

The  Fuller  Construction  Co.  has  commenced  work  on 
a  fireproof  hotel  structure  in  Sydney,  Nova  Scotia,  to 
replace  the  wooden  structure  destroyed  by  fire  in  the 
Spring. 


A  family  hotel  for  Toronto,  to  cost  five  million  dol- 
lars is  proposed  to  be  built  opposite  St.  Paul's  Church. 

The  Merchants  Bank  of  Canada  and  the  Dominion 
Bank  each  propose  to  erect  new  bank  buildings  in 
Toronto. 

Angus  McLean,  general  manager  of  the  Bathurst 
Lumber  Co.,  and  Major  V.  J.  Hughes,  of  Montreal, 
manager  of  the  Canada  Iron  Corporation,  appeared  be- 
fore a  meeting  of  the  Provincial  Government  this  week 
in  connection  with  the  plans  for  the  development  of 
water  power  on  the  Nipisquit  River.  The  contract,  Mr. 
McLean  said,  is  to  be  carried  out  by  Moirow  &  Beatty 
of  Peterborough,  Ont.,  under  direction  of  Wm.  Ken- 
nedy, Jr.,  hydraulic  engineer.  It  is  proposed  to  build 
a  dam  at  Grand  Falls  on  this  river  to  develop  10,000 
horse  power,  to  be  transmitted  to  Bathurst,  N.B.,  for 
the  operation  of  the  pulp  and  saw  mills  and  other  in- 
dustries controlled  by  the  Bathurst  Lumber  Co.  Two 
generators  will  be  installed  at  once  and  arrangements 
made  for  the  installation  of  a  third,  if  necessary.  The 
transmission  line  will  carry  from  50,000  to  55,000  volts 
and  will  be  erected  on  steel  poles. 

Hamilton,  Ont. — The  British-American  Oil  Co.,  Tor- 
onto, has  decided  to  erect  a  $100,000  plant  in  this  city. 
A  permit  for  the  erection  of  the  building  has  been  is- 
sued. President,  C.  S.  Shorman. 

Toronto,  Ont. — The  Canadian  General  Electric  Co. 
have  received  a  permit  to  build  a  new  $135,000  ware- 
house at  the  corner  of  King  and  Simcoe  Streets,  and  a 
further  permit  to  bridge  the  private  lane  between  the 
new  warehouse  and  their  present  one,  at  an  estimated 
cost  of  $2,000.  A  permit  has  also  been  issued  to  the 
Canadian  Allis-Chalmers  Co.  for  the  erection  of  a  pipe- 
galvanizing  plant  at  the  corner  of  King  and  Simcoe 
Streets,  which  will  cost  $35,000. 

St.  Boniface,  Man. — Contract  awarded  to  the  Carter- 
Halls-Aldinger  Co.,  Winnipeg,  for  the  erection  of  a 
$65,000  foundry  for  the  Western  Wheel  Foundries  Co., 
Ltd.,  Messier  St. 

Sandwich  East,  Ont. — The  General  Motors  Corpora- 
tion have  purchased  600  acres  here.  The  land,  which 
is  near  the  $6,000,000  plant  the  corporation  is  building 
on  the  Walker  Rd.,  Walkerville,  will  be  used  as  the 
site  of  a  model  town  for  employees.  In  the  meantime 
temporary  quarters  will  be  erected  by  the  corporation. 
More  than  $1,000,000  will  be  spent  in  building  work- 
men's houses. 

Edmonton,  Alta. — A  station  costing  approximately 
$1,000,000  and  a  big  program  of  expansion  will  be 
undertaken  by  the  Canadian  National  Railways  here. 
The  station  will  likely  be  five  stories  high.  It  is  also 
reported  that  the  company  will  build  shops  in  Edmon- 
ton similar  to  the  Ogdon  shops  at  Calgary.  The  pro- 
gramme has  been  approved  and  only  requires  sanction 
of  the  Railway  Board.  It  is  expected  work  will  start 
in  the  spring. 

Saskatoon,  Sask. — Contract  has  been  awarded  for 
supply  and  erection  of  one  4,500  k.w.  turbine  and  con- 
denser for  the  power-house  as  follows:  To  the  Can- 
adian Westinghouse  Co.,  Hamilton,  $149,813.  Rejected 
tenders  from  Dominion  Bridge  Co.,  Montreal,  $159.- 
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310 ;  Eraser  and  Chalmers,  Montreal,  $164,000.  Separate 
tenders  were  also  received  for  the  turbine  generator 
and  switchgear  as  follows:  Canadian  General  Elec- 
tric Co.,  $92,609;  Canadian  Westinghouse  Co.,  $114,- 
643;  Dominion  Bridge  Co.,  $126,500;  Eraser  and 
Chalmers,  $132,000.  Separate  tenders  for  the  con- 
denser and  equipment  were  as  follows :  Alberger  Pump 
and  Condenser  Co.,  $24,135;  Goldie  and  McCulloeh, 
$29,965;  C.  H.  Wheeler  Manufacturing  Co.,  $26,000; 
Canadian  Westinghouse  Co.,  $35,745 ;  Dominion  Bridge 
Co.,  $32,810;  Eraser  and  Chalmers,  $37,650. 


LIEUT.-COL.  GIBSON  RESUMES  DUTIES. 

Counsel  for  Lake  Superior  Corporation  is  Back  at 
Work  After  Long  Service  Overseas. 

Lieut. -Col.  T.  Gibson,  general  counsel  for  the  Lake 
Supei'ior  Corporation,  is  back  at  his  desk  in  the  Bank 
of  Hamilton  Building,  Toronto,  after  four  years  spent 
with  the  overseas  troops.  His  place  with  the  Lake 
Superior  Corporation  w^as  filled  by  his  brother,  Mr. 
Joseph  Gibson,  during  the  Colonel's  absence.  Lieut.- 
Col.  Gibson  went  overseas  as  second  in  command  of  the 
168th  Oxford  County  Battalion,  which  he  was  largely 
instrumental  in  forming,  and  went  to  Erance  in  charge 
of  a  construction  battalion.  While  serving  with  the 
unit  as  its  colonel  he  was  made  returning  officer  for 
the  voting  in  the  war-time  election  and  later  was  pro- 
moted  to  be  Deputy  Overseas  Minister,  in  Avhich  capaci- 
ty he  was  serving  until  his  discharge  in  Canada  a  few 
weeks  ago.  Lieut.-Col.  Gibson  was  given  a  great  wel- 
come in  his  home  town  of  Ingersoll,  Ont.,  on  his  return. 


.Mr.  Arthur  Balfour,  managing  director  of  the  Arthur 
Baiiour  company,  (,Lanada,  Limited)  has  arrived  ixi 
Canada  on  a  visit  to  the  Canadian  office  in  Toronto. 
Mr.  Balfour  is  a  big  manufacturer  of  tool  steel  in  Shef- 
field and  the  present  is  his  first  visit  to  Canada  since 
the  beginning  of  the  war.  Amongst  his  various  public 
activities  in  England  during  the  war  was  his  work  in 
connection  with  the  Government  Coal  Commission,  of 
which  he  was  a  member. 


Professor  Gray,  in  his  presidential  address  before 
the  Mathematical  and  Physical  Section  of  the  British 
Association,  said  that  altogether  too  much  stress  is 
paid  upon  researches  undertaken  solely  with  a  view 
to  their  applications.  "In  research,"  says  Professor 
Gray,  "in  pure  science  at  least,  control  Avill  inevitably 
defeat  itself.  "The  scientific  discoverer  hardly  knows 
whither  he  is  being  led ;  by  a  path  he  knows  not  he 
comes  to  his  own.  He  should  be  free  as  the  wind." 
— From  the  Atheneum. 

METAL  QUOTATIONS. 

Fair  price  for  ingot  metals  at  Montreal  at  the  be- 
ginning of  November: 


Electro  Copper,  per  lb   241/20 

Casting  Copper,  per  lb   24c 

Lead,  per  lb   7%c 

Tin,  per  lb   56y2C 

Zinc,  per  lb   9%e 

Antimony,  per  lb   9%c 

Aluminum,  per  lb   32c 


Steol  Bars    $3.10 

Plate    3.35 


CENTRIFUGAL  STEEL  PIPE  MAKING. 

National  Steel  Corporation,  Limited,  of  Toronto,  have 
tried  out  new  system  with  marked  success. 

The  National  Iron  Corporation,  Limited,  Cherry 
Street,  Toronto,  manufacturers  of  steel  pipe,  have 
been  trying  out  a  new  method  of  casting  iron  pipe  and 
part  of  their  operations  are  being  devoted  to  the  turn- 
ing out  of  machinery,  which,  it  is  predicted,  will  some 
day  come  into  universal  use  in  the  making  of  steel 
piping.  The  firm  have  already  shipped  one  of  the  ma- 
chines to  Erance  and  a  representative  of  a  Japanese 
firm  of  manufacturers  is  with  the  company  now  re- 
ceiving instruction  in  the  process  with  a  view  to  in- 
troducing it  into  his  plant  in  Japan. 

The  method  was  devised  by  a  French  engineer  and 
it  is  being  commercially  undertaken  both  in  Canada 
and  the  United  States,  the  claim  being  that  it  will 
revolutionize  the  pipe  making  industry  by  reason  of 
the  fact  that  it  produces  a  stronger  pipe  and  one  that 
will  not  burst  under  a  high  pressure.  Of  course  before 
it  can  come  into  general  use  in  this  country  it  will  be 
necessary  for  the  Canadian  Society  of  Civil  En- 
gineers to  alter  the  standard. 

In  the  method  employed,  a  rotary,  water-cooled  cyl- 
indrical mold  receives  the  molten  metal,  no  sand  being 
used.  The  iron,  at  very  high  temperature,  is  poured 
through  the  funnel  into  a  trough,  which  is  immediately 
introduced  into  a  revolving  mold  and  turned  over.  Cen- 
trifugal force  distributes  the  metal  evenly,  and  as 
graduated  ladles  are  used,  there  is  no  waste.  The 
finished  pipe  is  withdrawn  a  few  seconds  after  the 
iron  is  poured,  coming  out  lengthAvise  quite  easily. 
The  Avails  of  the  pipe  so  cast  are  remarkably  thin  and 
uniform,  and  tests  indicate  greater  strength 'and  closer 
texture  than  result  from  the  ordinary  casting  in  sand. 
Many  experiments  in  centrifugal  casting  of  iron  pipe 
have  previously  been  tried  but  did  not  prove  com- 
mercially practical.  The  success  of  the  system  is  at- 
tributed  to  a  cold  mold  and  the  instant  withdraAval 
of  the  pipe  which  hardens  as  soon  as  poured. 


Mr.  Roderick  J.  MacLean,  of  MacLean  &  Barker, 
Montreal,  has  returned  from  a  business  trip  to  Eng- 
land. 


Mr.  G.  E.  Leighton.  representing  the  Hardv  Patent 
Pick  Co.  and  other  Sheffield  manufacturing  interests, 
has  returned  to  Montreal  from  England. 


SALESMEN  MEET  IN  CONVENTION. 

That  a  fine  spirit  of  co-operation  exists  amongst  the 
Ontario  sales  force  of  the  International  Business  Ma- 
chines Co.,  Limited,  Avas  apparent  at  a  convention  of 
the  salesmen  at  the  Toronto  factory.  300  Campbell 
Avenue,  Toronto,  on  Oct.  17  and  18  AA^hen  many  prob- 
lems affecting  the  selling  end  of  the  business  Avere  dis- 
cussed and  .suffgestions  exchanged.  F.  E.  Mutton,  vice 
president  and  general  manager  of  the  company  pre- 
sided over  all  the  sessions,  some  of  which  Avere  dcA'oted 
to  demonstrations  of  the  company's  varied  products. 
H.  S.  Kearns  and  George  Reavely  demonstrated  the 
Avorkings  and  selling  points  of  the  different  scales  and 
the  selling  arguments  of  the  International  Autograph 
Rf^eorder  Avere  presented  by  l\Ir.  IMutton.  As  a  suit- 
able Avind-up  to  the  convention  the  sales  force  and 
company  officials  sat  doAvn  to  a  banquet  in  the  King 
EdAvard  Hotel. 
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Shipping  Notes 


The  Pacific  Coast. 

The  steamship  Montreal,  3,500  tons,  built  for  the 
French  Government,  was  launched  on  September  30 
from  the  Point  Hope  yard  of  the  Foundation  Company, 
Victoria,  B.C. 


The  erection  of  a  ship  fitting  out  plant  to  cost  ap- 
proximately $1,000,000  which  will  employ  1,500  to  2,000 
men,  is  said  to  be  assured  b.y  the  sale  of  a  large  piece 
of  waterfrontage  on  Burrard  Inlet,  B.C.  The  sale  was 
made  to  a  local  shipping  firm,  which,  it  is  understood, 
is  backed  by  New  York  capital.  Rumor  connects  the 
name  of  John  Coughlan,  head  of  the  Coughlan  ship- 
yards, Avith  the  purchase.  The  property  comprises  200 
feet  of  waterfrontage  ad.joining  P.  Burns'  packing 
plant.  It  has  a  depth  of  555  feet  to  the  C.P.R.  main 
line.  Work  will  commence  Avithout  delay  on  the  pre- 
paration of  the  property  for  the  erection  of  the  build- 
ings. 


His  Excellency  the  Governor-General  of  Canada  will 
lay  the  keel  of  the  first  of  two  8,100-ton  steamers  to  be 
built  at  Prince  Rupert  for  the  Canadian  Government. 
There  is  already  95  per  cent  of  the  steel  for  both 
ships  on  the  ground  and  the  rest  is  expected  soon. 


During  the  first  seven  months  of  1919  thirty-three 
wooden  steamers,  five  schooners  and  seven  steel  steam- 
ers, with  a  combined  tonnage  of  128,000  and  a  value 
approximating  $24,000,000,  were  launched  from  British 
Columbia  shipyards. 


The  Coughlan  Company  has  launched  the  "War 
Chariot,"  the  last  of  the  8,800  ton  freighters  being 
built  for  the  Imperial  Munitions  Board.  The  hull  was 
practically  ready  a  year  ago,  but  was  damaged  in  the 
fire  at  this  shipyard. 

The  company  has  all  four  keels  laid  for  the  8,100 
ton  freighters  it  is  building  for  the  Government,  and 
plans  simultaneous  construction. 


It  is  understood  the  Government  are  awarding  con- 
tracts for  four  additional  ships  of  the  8,800  ton  class 
to  British  Columbia  shipyards  to  prevent  unemploy- 
ment which  would  otherwise  arise  from  the  comple- 
tion of  the  vessels  now  in  course  of  construction  or 
approaching  completion.  The  price  is  believed  to  be 
$160  per  ton. 


Yarrows,  Ltd.,  of  Esquimalt,  B.C..  are  to  build  a 
90  ft.  steel  ferry-boat  to  operate  across  the  Fraser 
River  at  Mission.  Owing  to  the  shallowness  of  the 
water  and  the  swift  current  the  boat  will  draw  only 
three  feet  of  water,  and  will  be  equipped  with  power- 
ful propelling  machinery.  The  boat  will  he  a  double- 
ender,  two  propellers  at  each  end,  or  four  in  all. 


A  direct  steamship  service  between  Vancouver. 
Marseilles  and  Genoa  is  now  in  force,  arrangements 
having  been  made  by  which  a  monthly  sailing  will  be 
made  by  vessels  of  the  Societe  Generals  de  Transports 
Maritimes  a  Vapeur. 


Great  Lakes  and  Maritime. 

The  "Canadian  Navigator,"  the  sixth  vessel  built 
by  the  Canadian  Vickers  for  the  Canadian  Govern- 
ment merchant  inarine  was  launched  at  Maisonneuve 
Yard  on  the  18th  October.  Dimensions  of  the  vessel 
are  4,350  tons  deadweight  cargo  capacity,  length  be- 
tween perpendiculars  320  ft.,  breadth,  moulded  44  feet, 
depth  25  feet.  Engines  and  boilers  are  expected  to  be 
installed  immediately  and  delivery  of  the  ve.ssel  to 
the  Government  is  anticipated  before  the  end  of  No- 
vember, or  in  time  to  get  down  the  River  before  the 
ice  forms.  The  vessel  will  sail  for  Liverpool  as  soon 
as  she  is  ready  for  sea. 


The" Canadian  Miller"  was  delivered  by  Canadian 
Vickers  to  the  Government  on  September  23rd  and  is 
taking  grain  from  Halifax  to  Liverpool,  Eng.  This 
vessel  is  a  sistership  to  the  "Navigator." 


The  neAV  Imperial  Munition  Board  Steamer,  War 
Moncton,  has  made  her  trial  trip  successfully.  The 
keel  of  the  War  Moncton  was  laid  on  August  29,  1918, 
and  she  was  launched  on  May  29,1919.  She  is  250  feet 
long  with  a  gross  tonnage  of  2.300  tons,  and  is  classed 
Al  Lloyd's,  twelve  years.  Her  engines  are  triple  ex- 
pansion, developing  1,000  horsepower  and  were  built 
by  the  Canada  Bridge  Co.,  Montreal. 


The  court  of  inquiry,  under  Captain  Demers,  Do- 
minion'commissioner,  at  Sydney.  N.S..,  after  hearing 
evidence  for  two  days,  has  completely  exonerated  the 
officers  and  crew  of  the  S.S.  Cape  Breton  and  her 
owners,  The  Dominion  Coal  Company.  In  April  last 
one  of  her  boilers  burst  while  on  her  way  from  New- 
foundland to  Sydney  with  iron  ore,  killing  two  of  the 
crew  outright  and  injuring  others. 


The  2,800  ton  steel  vessel  recently  launched  by  the 
Nova  Scotia  Steel  Co.  at  Trenton.  N.S..  was  christened 
the  "Canadian  Sealer."  A  sister  ship  is  in  course  of 
construction,  and  keel  was  immediately  laid  for  a 
5.000  ton  steel  freighter  following  the  launching  of  the 
"Sealer." 


The  Tidewater  Shipbuilding  Co.  of  Three  Rivers. 
Que.,  has  launched  the  "Canadian  Settler,"  a  5.100  ton 
steel  freighter,  built  to  the  order  of  the  Canadian  Gov- 
ernment. Not  only  the  hull,  but  the  boilers,  engines 
and  most  of  the  machinery  with  which  the  vessel  is 
equipped  were  built  and  installed  by  the  Tidewater  Co. 


The  Collingwood  Shipbuilding  Company  has  been 
awarded  contract  for  two  additional  steel  freighters 
of  3,750  tons  each  by  the  Canadian  Government.  Price 
is  reported  to  be  in  vicinity  of  $180  per  ton. 


The  Davie  Shipbuilding  Co.  of  Lauzun.  Que.,  has 
launched  the  "Canadian  Trapper,"  of  5.100  tons  to 
the  order  of  the  Government.  The  work  of  installing 
the  machinery  is  expected  to  occupy  the  Winter  and 
employ  some  400  men. 


A  steel-ship  building  yard  is  mooted  for  Harbour 
Grace,  Newfoundland,  according  to  newspaper  reports 
from  St.  John's. 
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It  is  announced  that  Mr.  J.  F.  Paige,  general  man- 
ager of  the  Port  Artliur  Shipbuilding  Company,  is  leav- 
ing there  shortly  to  take  charge  of  the  Halifax  Ship- 
yards. Mr.  Paige  is  a  Nova  Scotian,  and  has  been  with 
the  Fore  River  Shipbuilding  Company.  When  in  this 
company's  service  he  visited  Japan  and  Italy  in  con- 
nection with  the  installation  of  turbines  in  Japanese 
and  Italian  warships. 


Montreal,  Que.— A  new  company,  to  be  known  as 
the  Havana  Marine  Terminals,  Ltd.,  with  headquarters 
in  this  city,  has  been  granted  a  charter  by  the  Do- 
minion government.  The  company  is  empowered  to 
construct  and  purchase  mills,  shops,  graving  docks, 
warehouses  and  other  necessary  structures ;  to  acquire 
all  kinds  of  .steam  and  sailing  vessels,  and  generally  to 
carrv  on  the  business  of  a  navigation  and  transporta- 
tion'companv.  The  company  is  capitalized  at  $30,- 
000,000.  Gordon  MacDougall,  K.C.,  is  among  the  pro- 
visional directors. 


A  REVIVAL  OF  TECHNICAL  LITERATURE. 

During  the  past  five  years  the  entire  absorption  of 
the  energies  of  the  British  peoples  in  the  defeat  or 
the  Teutonic  League  caused  a  dearth  of  teclinicai 
literature  and  a  great  shrinkage  in  the  number  ot 
papers  read  before  British  societies.  A  glance  at  the 
comparative  bulk  of  the  annual  transactions  of  learned 
and  technical  societies  will  show  the  disparity  between 
the  fat  tomes  of  pre-war  days,  and  the  lean  volumes 
issued  during  the  war  period.  This  hiatus  can  unfor- 
tunatelv  never  be  filled  in,  for  many  of  those  who 
showed"  promise  in  scientific  and  technical  investiga- 
tion form  part  of  the  awful  toll  exacted  by  war,  and 
will. never  again  move  amongst  us.  It  is  said  that  on 
the  opening  day  of  the  1916  Somme  battles  no  less 
than  170.000  British  casualties  were  recorded,  and  the 
flower  of  the  nation  died  in  that  and  other  battles 
^vhich— although  Ave  did  not  then  know  it— broke  the 
power  of  the  German  army,  henceforward  only  to  be 
prolonged  by  collapse  of  our  allies  in  other  fields. 

While  a  certain  amount  of  scientific  progress  has 
been  occasioned  by  the  necessities  of  welfare,  who  can 
say  how  many  undiscovered  men  of  genius,_how  many 
inventions  and  how  much  of  value  to  science  was 
destroyed  by  the  deaths  of  war!  This  chapter  can 
never  be  written,  but  we  do  know  that  the  best,  the 
bravest,  and  in  many  instances  the  wisest  of  our 
young  men  perished  untimely. 

Acknowledgement  of  this  irreparable  loss  has 
formed  the  theme  of  resolution  and  memorial  at  all 
our  society  meetings  held  since  the  war  ended,  and, 
in  looking'  forward  to  a  revival  of  society  transac- 
tions to  an  extent  that  will  in  some  measure  approach 
pre-war  dimensions,  we  cannot  forget  that  we  shall 
never  recover  in  the  present  generation  of  men,  the 
labours  and  discoveries  of  those  who  have  died  in 
war. 

We  sliould  however,  expect  very  shortly  to  see  the 
reading  of  a  larger  number  of  technical  papers  before 
llritisli  societies,  and  a  resumption  of  that  gift  for 
individual  observation  and  research  which  has  en- 
abled the  British  citizen  to  .send  home  to  the  particu- 
lar technical  society  to  which  he  may  be  most  particu- 
larly attached,  accounts  of  technical  progress  in  every 
Muarter  of  the  globe.  This  wide  range  of  origin  has 
always  been  a  distinguishing  feature  of  the  transac- 


tions of  societies  within  the  Empire,  Avhether  they 
have  their  headquarters  in  South  Africa,  Canada, 
Ik-itain,  or  elsewhere  under  the  Flag. 

One  result  of  the  war  has  been  the  description  be- 
fore our  societies  of  war,  adventure  and  shrewd  com- 
mercial and  technical  observation  combined,  in  the 
remotest  and  most  primitive  countries.  Now  our 
scattered  armies  have  returned  home,  and  men,  after 
a  period  of  unsettlement  and  re-action  which  varies 
according  to  the  war  experience  and  spiritual  make- 
up of  the  individual,  are  settling  down  to  the  tasks  of 
peace.  Many  men  look  upon  the  war  period  as  so 
much  time  wasted,  as  a  dirty  business  which  had  to 
be  done;  and  which  they  have  well  performed,  and 
they  return  to  scientific  occupations  with  renewed 
love.  They  will  find  in  work  the  forgetfulness  they  de- 
sire of  things  that  were  unspeakable,  and  dear  only  to 
memory  because  of  the  comradeship  of  those  Avho 
fought  side  by  side  Avith  them,  and  Avent  through  the 
same  hell  together.  From  these  men  Ave  may  expect 
great  things,  and  not  the  least  of  their  contributions 
to  our  life  in  peace-time  Avill  be  their  contributions  to 
society  transactions,  and  their  presence  at  our  socie- 
ty meetings,  as  Avas  their  Avont  in  the  days  before  the 
War. 

The  tremendous  and  sustained  bulk  of  scientific 
transactions  in  the  United  States  is  an  evidence  of  the 
comparatively  smaller  drain  Avhieh  the  Avar  made  upon 
the  man-poAver  of  that  nation,  added  to  which  Avas 
the  selective  nature  of  the  drafting  for  Avar,  Avhich 
purposely  retained  at  the  desk  and  the  laboratory 
those  AA'hose  scientific  attainments  and  promise  indicat- 
ed the  most  effective  manner  in  Avhich  these  men 
could  serve  their  country.  The  tragic  feature  of  the 
Avar  as  it  affected  the  British  people  Avas  that  before 
conscription  Avas  adopted,  by  a  natural  selection 
of  the  most  discriminating  kind,  the  golden  youth  of 
the  Empire  Avere  placed  in  the  forefront  of  battle, 
and  died  there. 

That  the  transactions  of  our  technical  societies  were 
kept  going  at  all  Avas  in  large  measure  due  to  the 
fathers  of  the  societies,  Avho  renewed  their  youth  and 
played  the  game  at  home  by  contributing  papers, 
fe  igning  thereby  a  detachment  from,  the  obsession  of 
the  Avar,  Avhich  they  did  riot  feel,  for  in  too  many 
eases  their  sons  Avere  gone  from  them. 

In  the  years  to  come  the  bound  volumes  of  society 
transactions,  as  they  stand  in  the  bookcases,  Avill  re- 
main a  mute  reminder  of  the  manner  in  AA'^hich  the 
British  people  entered  into  a  righteous  but  uiiAvelcome 
war,  and  for  the  space  of  about  five  years  did  little 
else  but  light  and  prepare  for  more  fighting. — Cana- 
"  dian  Mining  Journal. 


I  have  always  thought  that  the  remarks  heard  in 
an  English  croAvd  are  more  Avitty  than  those  of  an 
American  croAvd.  They  are  not  so  pleasant  to  hear, 
because  they  are  bitter  and  often  very  cynical,  Avliere- 
as  it  is  extremely  rare  to  hear  Americans  of  any  class 
say  anything  Avounding  in  a  spirit  of  jocosity.  But 
not  seldom  the  American  Avit  is  of  ready-made  phrases, 
held  in  community,  and  you  feel  that  the  next  man  or 
Avoman  Avho  comes  Avithin  earshot  is  likely  to  say  pretty 
much  the  same  thing;  Avhile  the  English  man  or  girl, 
those  of  tlie  large  tOAvns,  constantly  say  striking  things 
which  have  never  been  heard  before,  and  no  one  Avill 
repeat  after  them. — Vincent  0 'Sullivan  in  the  "Ncav 
Witness." 
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PeiTO  Manganese.  With  the  uncertainty  of  the  out- 
come of  the  Steel  Strike,  the  market  on  thiH  com- 
modity is  somewhat  .stroi)f?er  and  the  manufacturers 
are  asking  $110.00  per  ton  on  the  78-80  per  cent  article, 
delivered;  while  the  British  Maker  is  quoting  $100.00 
per  ton,  c.i.f.  Tidewater. 

Perro  Silicon.  Makers  are  looking  for  a  figure  of 
.$8.^).00  per  ton;  hut  a  tonnage  may  be  purchased  for 
.$80.00,  or  slightly  under. 

Pire  Brick.  The  English  markets  is  higher  than 
quoted  in  the  last  review  and  Standard  9x4V2x2V2"> 
best  (luality,  is  (pioted  at  197/6  per  thousand,  and  the 
secotul  grade  at  182/6  per  thousand,  f.o.l).  Liverpool 
and  (Jlasgow.  American  Fire  Brick,  best  quality, 
are  bringing  $36.00  to  $41.00  per  thousand,  and  $30.00 
to  $3.5.00  per  thousand  for  second  quality,  f.o.b.  Penn- 
•sylvania  points.  Silica  Brick  are  quoted  at  $40.-50  to 
.$45.00  per  thousand  for  best  quality,  and  Magnesite 
Brick  .$80.00  to  .$85.00  per  ton  (2000  lbs.)  f.o.b.  Penn- 
s5'lvania  points. 

Fluorspar.  There  has  been  no  change  in  the  price 
of  this  article  and  Flourspar  containing  73-78  per  cent 
Calcium  Fluoride  is  ([uoted  at  22/  to  24/  per  ton,  f.o. 
b.  English  ports.  The  Canadian  Fluorspar,  contain- 
ing 85  per  cent  Calcium  Fluoride,  is  quoted  at  .$25.00 
per  ton  delivered. 

Copper.  With  the  decrease  in  exports  for  the 
month  of  September,  which  is  considerably  lower  than 
for  the  month  of  August,  and  in  view  of  the  uncer- 
tainty of  labor  conditions,  the  market  on  Copper  is 
somewhat  weak  and  quotations  of  24y2C.  per  lb.  ex 
warehouse  f.o.b.  Montreal  are  quoted. 

Tin.    Price  of  .56c.  per  lb.  f.o.b.  Montreal. 

Zinc  Spelter.  Dealers  are  asking  9%c.  per  lb.  for 
this  article,  f.o.b.  Montreal. 

Antimony.  Price  of  .$9.75  per  100  lbs.  f.o.b.  Mon- 
treal. 

Pig  Lead.  The  market  on  Pig  Lead  has  advanced 
and  quotation  is  now  7-%c.  per  lb.  f.o.b.  ex  warehouse, 
Montreal. 

Pig  Iron.  There  has  been  an  advance  in  the  Am- 
erican market  of  $2.00  per  ton,  and  Canadian  prices 
are  based  on  Buffalo  quotations,  for  No.  2  ex  foundry 
at  ,$31.00  per  ton,  f.o.b.  Buffalo. 

Cast  Tool  Steel.    Price  f.o.b.  Montreal  16c.  per  lb. 

High  Speed  Tool  Steel.  Makers  are  asking  $1.-50 
per  lb.  f.o.b.  Montreal. 

Heavy  Melted  Scrap.  Little  interest  is  manifest  in 
this  material  and  the  prices  are  practically  the  same 
as  quoted  last  month:  Heavy  Melting  is  selling  at 
$12.00  to  $14.00  per  ton.  C.  L  Car  Wheels  bringing 
.$20.00  to  $22.00  per  ton.  Steel  Rails,  in  assorted 
lengths,  $17.00  to  $18.00  per  ton.  Turnings  and  Bor- 
ings selling  for  .$5.50  to  $6.50  per  ton.  All  f.o.b.  point 
of  shipment. 

Lake  Superior  Ores.  51 V2  per  cent  Non-Bessemer 
Ore  is  quoted  at  $5.55  to  $5.70  per  ton,  f.o.b.  shipping 
point. 


Calcined  Magneaite.  Price  in  the  neighborhood  of 
.$45.00  per  ton  delivered. 

Ingot  Moulds.  American  quotations  f.o.b.  shipping 
point  are  approximately  $40.00  per  net  ton  (2000  lbs.., 

Coke  Oven  By-Products.  While  the  output  of  these 
materials  will  be  affected  by  the  Steel  Strike,  vet  the 
prices  as  recently  received  are:  Sulphate  of  Ammonia 
$3.40  to  $3.75  per  100  lbs.  Pure  Benzol  2.5c  to  30c. 
per  100  lbs.    f.o.b.  American  Makers  plants. 

Business  in  general  is  fairly  active.  Want  of  sup- 
plies of  raw  material  is  hampering  some  of  the  manu- 
facturers; but  the  smaller  lines  are  running  at  capa- 
city, and  the  textile  manufacturers  and  makers  of 
boots  and  shoes  are  booked  for  some  months  ahead. 

All  indications  show  that  the  Steel  Strike  is  prac- 
tically over.  The  fact  that  the  Manufacturers  are 
operating  at  75-80  per  cent  capacity  indicates  that  the 
back  bone  of  the  strike  has  been  broken.  The  evid- 
ence of  Judge  Gary  before  the  Keynon  Committee  and 
the  withdrawal  of  the  Labor  Committee  from  the  Labor 
Convention  at  Washington  has  only  strengthened  the 
public  sentiment  which  was  so  evident  before  the  in- 
vestigation. There  is  a  strong  public  feeling  against 
permitting  the  foreign  elements  among  the  labor 
classes  to  dictate  to  the  country.  It  is  stated  the  Am- 
erican mills  are  booked  for  some  months  on  merchant 
bars,  hoop  steel,  nails  and  other  more  refined  pro- 
ducts. This  should  be  reflected  in  a  brightening  of 
the  Canadian  steel  market. 

The  coal  situation  at  present  is  very  serious.  The 
production  of  the  United  States  is  some  sixty  or  seven- 
ty million  tons  behind  last  year,  and  with  the  logical 
reduction  which  must  follow  the  strike,  it  would  not 
be  surprising  if  Canadian  firms  who  have  bought  the 
American  article  will  have  difficulty  in  securing  the 
tonnage  covered  by  contract.  Although  the  American 
Fuel  Controller  has  stated  that  Canada  will  secure  a 
pro  rata  share  of  the  output,  we  are  somewhat  scep- 
tical as  to  whether  they  will  have  the  capacity  to  do 
so.  The  strike  of  the  Longshoremen  in  New  York, 
followed  by  the  strike  of  the  miners,  should  be  of  a 
considerable  benefit  to  the  port  of  Halifax,  and  in  fact 
it  has  already  benefitted  to  a  considerable  extent. 
The  larger  passenger  boats  have  been  calling  in  at 
that  place  for  some  days  for  bunkers  and  if  the  strike 
continues  for  any  lengthy  period,  this  trade  will  mean 
a  brisk  winter  for  the  City  of  Halifax. 

The  Victory  Loan  in  Canada  is  now  in  full  swing 
and  the  Government  will,  no  doubt,  be  successful  in 
obtaining  their  objective.  The  circulation  of  some 
three  hundred  millions  should  mean  that  Canadian 
business  conditions  will  be  excellent  for  the  next  few 
months. 


Too  late  for  inclusion  in  our  advertising  pages  we 
learn  that  the  Canadian  Kron  Scale  Company  has  re- 
moved its  premises  to  16,  Notre-Dame  Street,  East. 
Montreal. 


It  is  announced  that  a  combination  of  Montreal  and 
Toronto  plants  using  large  quantities  of  oxygen  has 
been  formed  to  manufacture  oxvgen  in  Toronto,  and 
that  $1,200,000  out  of  an  authorised  capital  of  $2,000.- 
000  has  been  privately  subscribed  without  any  public 
offering  of  stock. 
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Fig.  1. 


Fig.  2. 


Fig.  1, — Thin  cross  section  of  coal  from  Vandalia  mine  No.  82,  near  Terre  Haute, 
InJ.,  No.  5  bed,  showing  a  thin  layer  of  anthraxylous  coal  with  numerous  micro- 
scopic pyrite  globules.  PjTite  globules  are  shown  black  as  irregular  roughly 
rounded  areas.  Many  have  been  partly  broken  and  fragments,  consisting  of 
minute  cubes,  have  been  dragged  to  some  distance  over  the  section.  Anthraxylon 
is  that  part  of  coal  derived  from  parts  of  logs,  stems,  branches,  or  roots.    X  100. 

Fig.  2. — Thin  cross-section  of  coal  fromVandalia  mine  No.  82,  near  Terre 
Haute,  Ind.,  from  No.  5  bed,  showing  layer  of  dull  coal  containing  numerous 
fhin  strips  of  anthraxylon  embedded  in  an  attritus  or  debris.  Black,  roughly 
roun<l  areas  represent  microscopic  pyrite  grains;  white  irregular  strips  represent 
cuticles;  and  short  linear  patches  represent  spores.  Tendency  of  pyrite  globules 
is  to  form  rows  along  thin  strips  of  anthraxylon.  Attritus  is  that  part  of  coal 
derived  from  all  sorts  of  macerated  plant  parts  and  plant  products.    X  100. 


Fig.  o. 


Fiji.  -i. 


Fi^.  .1. — Thin  cross-section  of  loal  from  La  Salic,  III.,  showing  a  layer  of  an- 
thraxylous coal,  including  a  nuiiilier  of  pyrite  gloltules.     >'  100. 

Fig.  4. — Thin  cross-section  of  coal  from  8esser,  111.,  No.  6  bed,  showing  pyrite 
ciobuJes  in  dull  coal,  which  here  is  composed  of  thin  strips  of  anthraxylon  and 
iittritus;  the  latter  includes  spores,  shown  white.    X  ICQ. 


Ref«reuce  was  made  in  our  editorial 
columns  in  the  October  issue  to  the 
very  interesting  symposium  on  sulphur 
i)i  coal  that  took  place  at  the  Chicago 
meeting  of  the  A.  I.  M.  &  M.  E.,  and 
whik  a  full  reproduction  of  Dr.  Rein- 
hardt  Thiessen's  paper  on  this  subject 
would  probably  not  be  desirable  in  a 
periodical  that  is  prepared  for  persons 
who  are  more  concerned  in  the  uses  of 
coal  than  with  its  origin  or  production, 
a  condensation  of  Dr.  Thiesseu's  treat- 
ise, with  a  reproduction  of  the  micros- 
copic sections  on  which  his  conclusions 
were  mainly  based,  may  be  not  impro- 
perly included. 

Dr.  Thiessen  mentioned  the  better 
known,  and  grosser  forms  of  sulphur 
occurrence  in  coal,  in  the  form  of  balls, 
lenses,  nodules,  continuous  layers,  thin 
sheets  and  flakes  occurring  both  in  the 
horizontal  planes  and  in  the  vertical 
.  cleavage  fissures  of  coal  as  it  lays  in 
the  seam.  But  pyrites  also  occur  in 
very  fine  microscopic  particles,  dissem- 
inated or  powdered  throughout  the 
compact  coal.  This  form  of  pvrite  oc- 
currence has  had  little  consideration. 

All  the  coals  examined  by  Dr.  Thies- 
sen  contained  a  varying  amount  of  sul- 
phur in  very  small  globules  or  par- 
ticles, of  pyrite.  Their  minute  size  is 
best  appreciated  by  comparing  the  il- 
lustrations   accompanying,    in  which 

tAh"^^^^*  ^  magnification  of 

lUU  diameters,  which  is  equivalent  to 
^tatmg  that  the  entire  field  covered  by 
the  individual  slides  represents  actually 
a  section  of  coal  as  large  as  the  ordin- 
ary period  used  in  print.  The  streaked 
appearance  of  the  globules  of  pyrite  is 
due  to  their  breaking  into  innumerable 
cubical  fragments  in  the  process  of  cut- 
ting the  section,  which  distorts  the  dots 
ot  pyrite  to  some  extent. 

The  amoimt  of  pyrite  in  this  form  var- 
ies ceonsiderably  in  different  beds  from 
^vluch  coals  have  been  examined  and 
also  m  different  samples  from  the  same 
I'ed,  or  even  in  different  parts  of  the 
same  microscopic  section.  No  coal  sec 
tion  examined  has  been  found  did  not 
<-ontain  pyrite  particles,  but  no  regul- 
arity of  occurrence  has  been  noticed. 

The  largest  number  of  the  pvrite 
globules  IS  found  in  that  part  of  the 
coal  believed  to  be  derived  from  the 
woody  parts  of  plants. 

Sulphur  is  an  essential  element  in  al- 
most all  proteins,  which  are  essential  to 
J'vmg  organisms,  and  as  coal  is  derived 
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Fig.  5. — Thin  cross-section  of  coal  from 
Shelbyville,  Shelby  Co.,  111.  Pyrite  globules 
are  distributed  through  whole  section;  here 
and  there,  several  have  joined  and  others  have 
coalesced.  Globules  are  somewhat  smaller 
than  in  other  sections  shown.    X  100. 

Fig.  6. — Thin  cross-section  of  coal  from 
Sipsey  mine  of  Black  Creek  bed,  Ala.  Some 
of  pyrite  globules  have  coalesced  into  lenti- 
cular masses,  smaller  globules  ri;-'rrv.  ift-  l 
through  whole  section.    X  100. 


Fig.  5. 


Fig  6. 


Fig.  7. — Thin  cross-section  of  sub-bitumin- 
ous coal  from  Stone  Canyon,  Contra  Costa  Co., 
Calif.  Coal  shown  consists  of  rather  finely 
macerated  woody  matter,  including  resinous 
particles  and  cuticles,  besides  pyrite  globules, 
shown  in  l)lack.     x  100. 

FiK-  ^- — Thin  cross-section  of  lignite  froju 
Montana.  Section  shown  consists  of  macer- 
ated woody  matter  and  other  plant  debris, 
including  some  spore  ami  cuticular  matter. 
Onlv  two  pyrite  globules  arc  shown.     X  100. 


Fig.  7. 


Fig.  8. 


Fig.  9. — Thin  section  of  woody  peat,  taken 
from  peat  bog  near  Hayton,  Wis.  Black  dota 
represent  pyrite  globules  lodged  in  wood 
fibers;  several  have  been  broken  into  minute 
cubical  fragments.    X  100. 

Fig.  10. — Thin  section  of  woody  peat  taken 
from  peat  bog  near  Hayton,  Wis.,  showing 
considerable  number  of  pyrite  globules  lodged 
in  wood  fibers.  It  will  be  noticed  that  they 
are  strung  out  in  cavities  of  wood  fibers. 
X  10. 


Fig.  lu. 
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from  vegetation,  it  must  contain  at  least  as  much  sul- 
phur as  the  substances  from  which  it  has  boon  formed. 
This  form  of  sulphur  is  not  microscopically  distinguish- 
able, and  is  usually  referred  to  as  organically  combined 
sulpliur.  Regarding  this  form  of  sulphur  Dr.  Thiesseji 
says  it  has  received  much  scientific  attention  but  has 
not  been  sufficiently  recognised  on  the  economic  side. 

Non-protein  sulpliur  exists  in  plants,  and  is  partic- 
ularly large  in  quantity  in  such  odoriferous  plants  as 
onion,  garlic  and  mustard,  while  in  some  wood  ashes 
it  is  found  up  to  3.7  per  cent  in  the  case  of  white  pine. 
Dr.  Thiessen  notes  that  the  amount  of  sulphur  in  plant 
ashes  is  not  a  true  index  of  the  quantity  present  in  the 
plant  material,  as  a  certain  amount  escapes  in  the  burn- 
ing. 

Sulphur  is  found  in  all  peats,  and  the  process  of 
growth  of  new  and  living  organisms  in  the  peat  bog 
on  top  of  the  residue  of  plant  growth  that  preceded 
them,  causes  a  concentration  of  sulphur  in  the  peat, 
whicli  is  found  to  contain  by  actual  trial  from  0.29  to 
4.21  of  sulphur.  If  therefore  in  the  conversion  of  peat 
to  coal  a  reduction  to  one-tenth  of  the  original  mass 
is  assumed  to  have  taken  place,  with  no  loss  of  sulphur, 
then  the  resultant  coal  would  contain  from  2.9  to  42.1 
per  cent  of  sulphur.  There  is  therefore  more  than 
enough  sulphur  in  peat  to  account  for  all  the  sulphur 
in  coal. 

Dr.  Thiessen  makes  more  interesting  speculations 


PLASTIC  ARC  WELDING  IN  SHIP  REPAIR  AND 
CONSTRUCTION  OF  SHIPS. 

By  J.  0.  SMITH.* 

The  successful  repair  of  the  German  merchant  fleet 
interned  in  American  harbors,  after  having  been  dam- 
aged by  its  crews  bej'ond  the  possibility  of  mending 
by  ordinary  processes,  was  readily  accomplished  by 
the  Plastic  Arc  method  of  electric  welding.  It  is  now 
suggested  that  the  same  process  may  be  employed  in 
the  construction  of  new  vessels  with  a  saving  of  both 
time  and  material.  Claim  is  also  made  for  a  marked 
gain  in  strength. 

Plastic-arc  welding,  which  was  employed  in  repair- 
ing the  German  ships  which  had  been  damaged  by 
their  crews,  had  been  in  use  and  under  development 
on  a  large  Eastern  railroad  for  a  long  time  previous 
to  the  outbreak  of  war  in  1917,  and  it  was  the  results 
achieved  by  it  in  welding  heavy  cast  iron  locomotive 
and  other  parts  that  caused  the  Navy  Department  en- 
gineers to  turn  to  it  as  a  means  of  repair  in  the  case 
of  the  damaged  German  ships. 

The  repairing  of  these  ships  by  ar.'i-welding  marked 
an  epoch  in  the  affairs  of  men,  in  that  it  brought  into 
practical  use  a  branch  of  the  electrical  industry  which 
had,  up  to  that  time,  never  been  employed  on  so  ex 
tensive  a  scale  or  with  the  same  incentive.  The  sue 
cessful  repair  of  the  large  cast  iron  cylinders  and  other 
parts  of  the  Germans  ships  has  led  naturally  to  con 
sidcration  of  arc-welding  in  the  manufacture  and  re- 
pair of  metal  products  and  parts  of  all  kinds.  The 
attention  of  engineers  generally  has  been  attracted 
by  its  possibilities,  and  the  great  achievement  of  sue 
cessfully  repairing  the  damaged  ships  has  naturally 
given  the  subject  great  prestige  among  shipping  and 
shipbuilding  interests. 


on  the  part  which  is  played  by  sulphur  bacteria  in  re- 
ducing sulphur  to  a  form  in  which  it  can  be  used  by 
plants,  but  his  remarks  are  in  this  respect  extremely 
technical,  and  moreover  the  knowledge  of  the  chemical 
reactions  caused  by  these  bacterial  organisms  is  not 
exactly  known  today,  so  that  no  exact  analogy  can  be 
drawn  with  what  may  have  occurred  in  the  age  of 
coal  deposition. 

Dr.  Thiessen 's  reasoning  bears  entirely  on  the  form 
of  disseminated  sulphur  shown  in  the  slides,  which  he 
assumes,  for  the  reasons  mentioned,  to  have  had  a  prim- 
ary origin,  and  is  found  in  coal  today  because  it  is  a 
prime  constitutent  of  the  vegetation  from  which  coal 
is  formed. 

The  grosser  forms  of  sulphur,  such  as  balls,  lenses 
and  the  large  sheets  of  marcasite  that  occur  in  some 
coals,  may  have  a  secondary  origin. 

Dr.  Thiessen 's  paper  would  appear  to  suggest  that 
the  "sink  and  float"  test  of  the  sulphur  carrying  ele- 
ments in  coal,  preliminary  to  installing  washing  de- 
vices for  the  reduction  of  sulphur,  might  be  usefully 
supplemented  by  microscopic  examination  of  the  coal. 

F.  W.  G. 

•Abstracted  from  a  paper  by  Dr.  Reinhardt  Thiessen 
on  "Occurrence  and  Origin  of  Finely  Disseminated 
Sulphur  Compoimds  in  Coal",  published  by  permission 
of  Dirctor,  U.  S.  Bureau  of  Mines,  and  read  before  the 
A.  I.  M.  &  M.  E.  Chicago,  Sept.  1919. 


When  the  matter  of  welding  in  connection  with  ship 
construction  is  considered,  immense  possibilities  im- 
mediately suggest  themselves.  It  has  been  definitely 
determined  by  exhaustive  technical  study  and  experi- 
ment that  welding  can  be  satisfactorily  employed  in 
ship  construction,  that  ship  plates  joined  by  Avelding 
will  be  as  strong,  or  stronger  than  the  original  metal, 
at  the  Avelded  joint,  and  that  welding  can  be  employed 
for  ship  construction  work  at  a  saving  of  25  per  cent 
in  time  and  10  per  cent  in  material,  as  compared  to 
riveting. 

In  actual  figures,  as  determined  by  experiments  of 
the  Emergency  Fleet  Corporation's  electric  welding 
committee  it  was  determined  that  by  welding  in  the 
case  of  a  9,500  ton  ship,  the  saving  in  rivets  and  over- 
lapped plates  would  amount  in  weight  to  500  tons, 


•Wilson  Welder  &  Metals  Co.,  Inc.,  New  York. 
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making  it  possible  for  the  ship  to  carry  500  tons  more 
carf^o  on  each  trip  than  would  be  possible  if  the  ship 
plates,  etc.,  had  been  riveted,  instead  of  welded. 

In vostifjatioii  by  this  committee  has  definitely  e3- 
tablislu'd  the  following  points: 

That  electric  welded  ships  can  be  built  at  least 
as  strong  as  riveted  ships. 

That  plans  for  ships  designed  to  be  riveted  can 
easily  be  modified  so  as  to  adapt  them  for  extensive 
electric  welding,  and  thus  considerably  save  in  cost 
and  time  for  hull  construction. 

That  ships  especially  designed  for  electric  welding 
can  be  built  at  a  saving  of  25  per  cent  over  present 
methods  and  in  less  time. 

An  electrically  welded  ship  is  credited  with  many 
advantages  over  a  riveted  ship.  In  a  5,000  ton  ship 
about  450,000  rivets  are  used.  A  9,500  deadweight 
ton  ship  requires  600,000  or  700,000  rivets.  By  weld- 
ing process  the  saving  in  labor  on  the  minor  parts  of 
a  ship  is  reckoned  at  from  60  to  70  per  cent,  while  on 
the  hull  plating  and  other  vital  parts,  the  saving  in 
labor,  cost  and  time  of  construction  hy  welding  is 
conservatively  placed  at  25  per  cent. 

That  electric  welding  will  some  day  largely  replace 
riveting  is  also  the  judgment  of  the  committee,  which 
is  composed  of  82  of  the  leading  experts 

Considerable  investigation  of  the  subject  of  welding 
instead  of  riveting  has  been  made  in  England  by 
Lloyds  Register  of  Shipping  particularly  with  regard 
to  formulating  rules  for  application  to  the  electrical 
welding  of  ships.  As  a  result  of  the  investigations  and 
experiments  made  by  the  Society's  technical  staff,  it 
was  determined  that  the  matter  had  assumed  such  im- 
portance as  to  warrant  the  formulation  of  provisional 
rules  for  electrically  welded  vessels,  and  these  have 
been  issued  for  the  guidance  of  shipbuilders  by  Lloyds 
Register. 

The  experiments  conducted  in  England  followed 
three  well  defined  lines  of  investigation.  Determina- 
tion of  ultimate  strength  of  welded  points,  together 
with  their  ductile  properties;  capability  of  Avelding 
joints  to  withstand  alternatir.g  tensile  and  compress- 
ive stresses,  such  as  are  regularly  experienced  by 
ships,  and  microscopic  and  metallurgical  analyses  to 
determine  if  a  sound  fusion  was  affected  betw^een  the 
original  and  added  metal. 

It  was  determined  that  the  tensile  strength  of  the 
welded  joints  was  from  90  to  95  per  cent  of  the  origin- 
al plates,  as  against  strength  of  from  65  to  70  per  cent 
in  riveted  points,  showing  a  margin  of  25  per  cent  in- 
,  creased  strength  in  favor  of  the  welded  joints. 

The  result  of  the  tests  of  the  elastic  properties  of 
welded  points  determined  that  there  was  a  slight  dif- 
ference in  favor  of  the  riveted  joint,  but  the  art  of 
welding  has  made  such  great  strides  recently  that  it 
is  now  believed  entirely  possible  to  make  a  welded 
joint  in  ship  plates  that  will  stand  as  great  a  number 
of  reversals  of  stresses  as  a  riveted  joint. 

Microscopic  and  metallurgical  analyses  have  deter- 
mined definitely  that  a  good,  solid,  mechanically 
sound  w'eld  was  made  between  the  original  and  the 
added  metal,  the  tAvo  metals  having  been  fused  togef- 
her  so  perfectly  that  no  line  of  demarcation  could  be 
seen. 

The  rules  so  far  promulgated  by  Lloyds  have  been 
neessarily  of  a  tentative  nature  and  will  no  doubt  be 
modified  and  enlarged  from  time  to  time  in  view  of 
the  experience  that  will  be  gained  after  a  few  welded 
ships  have  been  in  service  for  a  time. 

It  does  not  require  a  great  deal  of  imagination,  how- 
ever, to  enable  anyone  to  form  the  opinion  that  the 


.ship-building  industry  is  on  the  eve  of  great  modifica- 
tions in  constructional  lines,  and  the  guidance  given 
the  shipbuilding  industry  by  the  tests  and  comparison.s 
so  far  made  will  undoubtedly  lead  to  important, 
radical  departures  and  developments  in  the  industry. 

In  addition  to  the  increased  cost  of  riveting  as  com- 
pared to  welding  it  is  practically  always  true  that 
there  are  a  certain  percentage  of  imperfectly  fitted 
rivets  that  have  done  nothing  more  than  add  weight 
to  the  ship.  The  main  purpose  of  a  rivet,  of  course,  is 
to  bind  two  or  more  thicknesses  of  plate  together, 
but  if  the  rivet  is  bent,  loses  part  of  its  head  in  the 
riveting  process,  or  otherwise  fails  in  its  proper  pur- 
pose, there  is  no  method  by  which  such  faults  can  be 
corrected  after  the  rivet  cools.  It  must  be  removed 
entirely  if  the  importance  of  the  riveting  part  requires 
a  perfect  joint,  and  this  is  frequently  a  time-killing, 
expensive  course  to  follow.  When  it  is  considered 
that  a  5,000  ton  ship  requires  approximately  450,000 
rivets  to  bind  the  various  parts  and  plates  and  also 
that  a  certain  percentage  of  these  rivets  are  not  ful- 
filling the  purpose  for  which  they  were  put  into  the 
ship,  it  is  quite  evident  that  practically  every  ship 
it  is  quite  evident  that  practically  every  ship  is  bur- 
dened with  a  good  sized  load  dead,  useless  weight. 
Such  defective  rivets  are  in  fact  more  than  a  useless 
weight,  in  that  they  are  a  menace  to  the  ship,  for  while 
they  have  been  built  into  the  ship  for  a  purpose,  and 
are  supposed  to  be  fulfilling  that  purpose,  there  is  no 
telling  how  much  the  .ship  has  been  weakened  struct- 
urally by  their  failure. 

There  are  many  reasons  for  defective  rivets,  and  one 
of  the  greatest  of  them  is  inaccessibility,  and  conse- 
quent difficulty  on  the  part  of  the  riveter  in  putting 
the  rivets  properly  in  place.  Another  reason  is  that 
there  is  no  certainty  that  rivets  are  at  a  proper,  work- 
able temperature,  in  consequence  of  which  if  they  are 
too  cold  the  pneumatic  hammer  now  generally  used  in 
riveting  is  unable  to  round  off  the  end  of  the  rivet 
properly,  so  as  to  insure  a  proper  binding  together  of 
the  plates  the  rivet  is  supposed  to  hold. 

In  many  cases,  when  such  leaky  rivets  are  dis- 
covered, the  present  day  method  is  to  weld  such  de- 
/fective  spots,  which  immediately  brings  up  the  natural 
question  as  to  why  the  plates  should  not  be  welded 
in  the  fii-st  place. 

The  ability  of  a  welder,  using  a  direct-current,  low- 
voltage  arc  with  automatically  regulated  current  to 
make  sound  mechanical  welds  in  cramped,  confined 
spaces,  on  overhead  or  vertical  walls,  in  fact,  anj'where 
a  man  and  a  wire  can  go,  naturally  suggests  that  weld- 
ing ship  plates  together  should  be  the  primary  opera- 
tion in  shipbuilding,  and  from  present  iudicatioins  and 
the  trend  of  current  events,  it  seems  more  than  likely 
that  this  will  be  the  outcome  in  the  near  future. — 
"Shipping"  Xew  York. 


Fuel  Oil  Tanks  for  Destroyers.  Welded  throughout. 
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EDITORIAL 


The  Possibility  of  Creating  An  Iron  and  Steel  Industry  in 

the  Canadian  West 


At  the  recent  meeting  of  the  Canadian  JMininji'  In- 
stitute a  lively  interest  was  manifested  in  the  long  de- 
hated  subject  of  the  possibility  of  an  iron  and  steel 
industry  in  the  Province  of  British  Columbia.  The 
Editor  of  this  periodical  was  asked  to  start  the  discus- 
sion, and  believes  that  the  question  is  one  of  sufficient 
national  importance  to  warrant  the  inclusion  in  the  edi- 
torial column  of  a  series  of  remarks  which  were,  in 
effect,  a  review  of  the  history  of  the  iron  and  steel 
industry  of  Nova  Scotia  presented  in  such  form  that 
British  Columbian  auditors  could  make  their  own  de- 
ductions on  the  analogies  which  exist  betw^een  the  ex- 
treme East  and  the  extreme  West  of  Canada  in  this 
connection. 

The  genesis  of  a  successful  iron  and  steel  industry  in 
Cape  Breton  Island  came  about  through  the  presence 
i)f  hirge  deposits  of  coal,  suitable  for  the  manufactui-e 
of  metallurgical  coke,  close  to  an  excellent  harbour, 
i  wourably  situated  with  regard  to  world  markers,  near 
large  deposits  of  limestone  and  dolomite,  and  within 
easy  transportation  distance  of  the  unique  iron-ore  de- 
posit of  Wabana,  Newfoundland.  It  may  here  be  re- 
marked that  even  the  people  of  the  East  have  not  quite 
grasped  the  valuable  and  illimitable  character  of  the 
Wabana  deposit. 

Coal  had  been  mined  in  Cape  Breton  for  seventy 
years,  but  the  industry  was  backward.  Wi)iters  of 
idleness,  and  Summers  of  rush  and  hurry  to  ol)taiii  the 
largest  possible  outputs,  made  for  unsatisfactory  labour 
conditions,  general  instability  and  lack  of  progress. 
The  resources  of  Cape  Breton  lay  dormant  until  a  man 
of  vision  in  the  person  of  Mr.  B.  F.  Pearson  collected 
tacts  and  figures  and  presented  them  so  convincingly 
as  to  interest  ^Mr.  H.  :M.  Whitney,  with  whose  advent 
into  Cape  Breton  there  commenced  those  consolidations 
of  .scattered  coal  properties  and  the  influx  of  cajuta] 
which  made  possible  the  coal  and  steel  industry  of  C;ai)e 
Breton  as  it  exists  today.  Many  undcsii^ahlc  lia])i'(-n- 
ings  mark  the  Sydney  "boom,"  but,  whatever  may 
have  been  the  shortcomings  of  those  days,  the  result  has 
proved  there  is  a  legitimate  place  for  the  "entn^jrcn- 
eur,"  for  the  promoter  of  industrial  enterprises  who 
has  vision  and  faith— but— before  the  promoter  must 
come  the  careful  compiler  of  commercial  facts,  who 
must  demon.strate  from  the  results  of  painful  research 
and  the  slow  accumulation  of  uninteresting  but  essen- 


tial facts  and  figures  that  a  sound  basis  exists  upon 
which  to  found  the  projected  industry.  That  the  re- 
ward of  the  man  who  digs  the  foundation  is  often  less 
than  the  reward  of  those  who  come  after  him  seems  to 
be  one  of  life's  ironies  that  must  be  accepted. 

The  lesson  taught  by  events  in  Cape  Breton  and  else- 
where, is  that  a  steel  industry  is  an  outgrowth  of  tiie 
presence  of  coal. 

The  founders  of  the  Cape  Breton  coal  and  steel  in- 
dustries appreciated  the  vital  importance  of  transpor- 
tation, and  they  provided  large  fleets  of  modern 
freighters. 

Events  have  also  showed  that  neither  the  steel  com- 
panies nor  the  coal  companies  of  Cape  Breton  are  en- 
tirely self-supporting.  One  is  the  complement  of  the 
other.  The  underlying  stability  of  the  coal  companies 
has  enabled  the  steel  companies  to  take  advantage  of 
periods  of  prosperity  in  the  steel  industry,  the  mone- 
tary results  of  which,  in  their  turn,  have  greatly  help- 
ed the  coal  companies. 

The  lesson  that  appears  to  be  deducible  from  these 
gradual  developments  is  that  the  most  successful  and 
permanent  combination  of  industry  is  that  of  an  asso- 
ciated industry  of  iron  and  steel  manufacture,  with 
steel-ship  building,  both  based  on  large  reserves  of  coal, 
iron-ore  and  fluxes,  having  a  suitable  maritime  loca- 
tion. 

If  actual  events  in  the  East  seem  to  be  foreshowing 
the  completion  of  such  an  evolution  it  should  not  be 
any  matter  for  surprise,  as  such  combinations  have 
proved  successful  elsewhere. 

In  the  application  of  this  conclusion  to  British  Co- 
lumbian conditions,  it  is  worthy  of  note  that  the  tech- 
nical conditions  existing  in  Cape  Breton  were  always 
most  favorable,  and  such  as  might  be  expected  to  bring 
about  cheap  costs  of  operation.  Nevertheless,  the  prob- 
lems of  the  iron  and  steel  industry  have  always  been 
those  of  competitive  markets  and  relative  wages. 

British  Columbia  has  imperfectly  known  iron  ore  de- 
posits, but  sufficient  is  ascertained  concerning  these 
deposits  to  show  that  they  are  large  and  valuable.  The 
maritime  and  .strategic  location  exists  on  either  the 
mainland  coast  or  on  Vancouver  Island,  but  most  im- 
portant of  all  considerations  is  the  existence  of  coking 
coal  on  Vancouver  Island. 

The  analog^'  between  the  relative  position  of  the  iron 
ore  deposit  of  Wabana  and  Cape  Breton  Island,  and 
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the  position  ol'  N'aiK'ouver  Island  to  th«  known  iron 
ore  deposits  of  l>iitisli  Cohimbia  is  viry  exai-t,  cvf>n  to 
the  existence  of  lart(e  deposits  of  undersea  coal  on  tlu- 
extreme  east  and  west  coasts  of  Canada. 

Fuel  costs  are  basic  in  the  steel  and  iron  industries. 
The  problem  of  iron  smeltin*?  and  steel  manufacture 
is  chiefly  that  of  providing  great  heat  supply  at  a  low 
cost. 

The  possession  of  large  deposits  of  coking  coal  of 
nu'tallurgical  grade  is  British  rolunibia's  chief  indus- 
trial asset. 

It  is  questionable  whether  the  people  of  the  West 
realise  the  tremendous  concentration  of  the  fuel  re- 
sources of  Canada  in  the  two  western  |)n)vinces  of  Al- 
berta and  British  Colundiia.  The  map  which  is  at- 
tached to  the  Final  Report  of  the  Fuel  Controller  shows 
that  Alberta  alone  contains  more  coal  than  all  the  rest 
ol'  Canada  put  together,  and  also  contains  more  coal 
tiian  any  single  State  in  the  American  I'nioii,  besides 
being  a  vast  potential  oil  reserve. 

Empire  and  national  growth  follow  the  posses.sion 
(and  the  utilization)  of  coal,  and  where  coal  and  iron 
exists  by  the  side  of  the  sea,  \yherever  true  British  stock 
is  to  be  found  they  uuist  fulfil  tiie  maritime  destiny  of 
our  associated  British  peoples.  It  is  the  way  of  the 
race.  The  futiirc  of  coal,  iron  and  .shipbuilding  on  the 
Britisii  Columbia  coast  is  !iot  a  purely  local  (|uestioii. 
Ft  is  far  widci'  in  its  imjilications.  and  imiierial  in  its 
scope. 

The  considerations  affecting  a  future  iron  and  steel 
indiisti'y  are  ])rinu»rily  two,  viz., 

a.  Technical  (|nestions; 

b.  Economic  and  social  (piestions. 

Economic  ])roblems  come  first  in  importance.  If  a 
real  necessity  exists  for  the  manufacture  of  iron  and 
steel  in  British  Columbia,  the  technical  ]iroblems  pre- 
sent no  insuperable  obstacle. 

Dr.  Stansfield's  Kepoi-t  on  the  manufacture  of  pig- 
iron  fr-^m  B.  C.  magnetites  by  use  of  the  electric  fur- 
nace is  full,  complcf(>  and  authoritative,  but  it  must 
be  borne  in  mind  that  Dr.  Stansfield  reported  as  a 
professor  of  metallurgy,  on  certain  set  questions,  and 
not  as  a  promoter,  and  that  since  his  report  was  made 
tli(>  knowledge  of  B.C.  iron  ore  resources  has  been  en- 
larged. Dr.  Stansfield's  report  is  the  document  w^hich 
will  most  interest  capitalists  with  serious  intentions. 

The  iron  industry  of  iiritisii  Colnniliia —which  the 
future  is  quite  likely  to  see — should  not  require  aid 
from  lunv  and  untried  processes.  It  can,  as  Dr.  Stans- 
field pointed  out,  be  operated  with  complete  technical 
success  by  using  the  ordinar\  and  accepted  nu'thods 
of  metallurgy  which  have  been  profitably  employed 
elsewhere. 

There  is  no  necessity,  and  it  would  be  a  grave  n>is- 
take,  to  be  misled  by  unconfirmed  reports  of  secret  pro- 
cesses by  which  magnetite  ore  can  be  converted  into 
steel  by  the  electric  furnace. 


The  economic  problems  resolve  themselves  into  th*" 
qnestion  of  a  market.  This  shonbl  \><-  niarlc  th*-  sub- 
ject of  a  careful  statistical  survey  of  local  cim.<*umptior. 
of  iron  and  steel,  and  the  consumption  in  that  terri- 
tory over  which  a  British  Columbia  plant  could  com- 
pete, which  shordd  include  Aib(  it;i.  ^],<-  Yukon.  Alaska, 
and  the  north-western  States. 

As  to  an  export  market,  there  wonld  appear  to  be  a 
good  opening  on  the  coast  of  South  America,  and 
while  China  will  some  day  become  the  world's  greatest 
l)roducer  of  coal  and  iron,  yet  for  the  life  of  this  gener- 
ation, and  maybe  for  fifty  years,  she  should  provide  a 
market  for  pig-iron  and  steel  products. 

All  these  things  will  require  to  be  compiled  with  ex- 
actness, and  made  ready  for  presentation  to  investors 
in  a  form  suitable  foi-  study. 

The  social  problems  include  the  availability  of  suit- 
able labour.  An  iron  and  steel  industry  requires  a 
large  number  of  unskilled  labourers,  and  a  smaller 
number  of  expert  workmen,  and  there  will  be  associar 
cd  with  the  provision  of  these  necessary  workmen  large 
questions  of  transportation  and  housing. 

There  is  another  feature.  Capital  today  is  very 
timid,  and  it  has  reason  to  be.  Before  investors  will 
find  large  sums  of  money  for  an  iron  or  steel  plant  in 
Jiritish  Columbia,  substantial  guarantees  of  .safe  invest- 
ment must  be  given,  and  the  social  evolution  of  the  pro- 
vince must  include  the  fostering  and  protection  of  in- 
vested capital. 

From  the  experience  in  the  East,  the  thitigs  wliieli 
should  be  avoided  in  commencing  an  iron  or  steel  in- 
dustry include  the  following: 

a.  An  unnecessarily  large  initial  capital  expenditnr,  . 

b.  The  establishment  of  a  plant  of  a  character  to-, 
greatly  in  advance  of  local  markets. 

c.  A  plant  of  an  unbalanced  character,  requiring  or- 
ders representing  a  large  tonnage  of  one  pro 
duct  in  order  to  keep  running. 

4d.  Too  great  reliance  on  subsidies.    Subsidies,  wihb 
necessary  perhai)s  in  the  initial  .stages  of  a  new 
industry,  should  not  be  regarded  as  part  of  the 
permaiHMit  income  of  any  enterprise. 
These  may  seem  elementary  statements,  but  in  the 
East  they  have  been  taught  by  painfully  acquired  ex- 
perience. 


At  the  iccent  annual  meeting  of  Sir  W.  (j.  Armstrong. 
Whitworth  &  Co.,  held  in  London,  the  Chairman,  Mr. 
J.  .M.  Falkner,  said,  in  the  course  of  his  remarks: 

•We  have  no  choice  before  us  in  these  days  of  pro- 

•  grcss  except  to  develop  and  develop  again.  This  is 
•essentially  an  age  of  big  things,  and  particularly  of 

"big  industrial  combinations,  when  every  company 
"tries  to  associate  itself  with  another  company  in  order 

•  to  become  self-contained  and  .self-supjiorting. " 

-Mr.  I'alkners  remarks  have  a  very  general  applica- 
tion. 
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By-Product 

Tn  this  issue  of  "Iron  and  Steel"  will  be  found  a  des- 
cription of  the  new  coke-oven  plant  of  the  Dominion 
Iron  &  Steel  Company  at  Sydney,  Nova  Scotia.  Thi.s 
plant  is  without  doubt  as  fine  an  installation  as  any  in 
North  America.  It  contains  all  tlu^  modern  features  of 
coke-oven  practice,  namely,  narrow  oven-chamber,  short 
eokin<r  time,  lar^e  yield  of  coke  and  by-products,  and 
labor-saving'  devices  wherever  possible. 

It  has  been  >tatcil  by  a  competent  autiiority  that  '55 
hundredweiirht  of  coal  for  each  ton  of  pig-iron  pro- 
duced, coked  in  modern  ovens,  using  the  coke  prod\iced 
in  the  blast  furnace  and  utilising  to  the  fullest  extent 
the  gases  evolved  from  the  coke-ovens  and  the  blast 
furnace,  should  be  sufficient  not  only  to  provide  the 
heat  for  the  smelting  process  in  the  blast  furnace,  but 
also  sufficient  heat  for  converting  the  pig-iron  into  steel 
and  for  re-heating  and  rolling  the  steel  ingots  into  some 
commercial  shape. 

This  ideal  has  not  yet  been  realised,  but  lhat  it  should 


Coke  Ovens 

be  ])ut  forward  as  practicable,  is  a  welcome  indication 
that  tlie  trade  is  commencing  to  realise  how  all  import- 
ant is  the  fuel  factor  in  the  iron  and  steel  industry. 

In  Canada,  tlie  by-product  plants  of  the  steel  com- 
jianies  were  never  in  such  good  order,  nor  were  they 
ever  so  capable  of  producing  large  coke  outputs. 

In  the  United  States,  the  percentage  of  by-product 
coke  now  exceeds  the  tonnage  made  in  bee-hive  ovens. 

In  Grt^at  Britain, -during  the  war,  1,750  coke  ovens 
were  built,  at  a  cost  of  $25,000,000,  to  which  the  Gov- 
ernment contributed  some  six  million  dollars.  It  is  ex- 
pected that  as  a  result  of  these  new  oven.s  the  by-pro- 
duet  coke  output  in  Britain  would  exceed  the  pre-war 
output  by  fifty  per  cent.  All  over  the  world  a  steadily 
increasing  percentage  of  the  coal  output  is  being  sub- 
jected to  coking  processes,  with  recovery  of  by-products, 
which  foreshadows  the  day,  not  so  very  far  distant, 
when  no  coal  will  be  burnt  without  recovery  of  the  by- 
])roducts. 


The  Trad 

Ki'om  the  standpoint  of  the  Canadian  producers  of 
iron  ami  steel,  the  trade  outlook  is  distinctly  brighter 
than  il  wa->,  anil  the  anticipated  revival  of  demand  in 
the  late  Autumn  has  been  to  an  appreciable  extent  rea- 
lized. 

Since  the  November  issue  appeared  orders  have  ac- 
cumulated in  sufficient  volume  to  enable  the  steel 
plants  in  Xova  Scotia  to  look  forward  to  a  winter  of 
fair  activity. 

In  Ontario  the  two  large  steel  companies  report  busi- 
ness as  encouraging.  The  reflex  of  the  steel  strike  in 
the  United  States  is  being  felt  in  the  increased  demand 
for  steel  in  Canada,  but  there  is  much  reason  to  be- 
lieve that  the  reduction  of  iron  and  steel  production 
which  has  been  attributable  to  the  strike  of  the  steel 
workers  is  a  less  important  matter  than  the  reductio'.i 
which  is  taking  place  and  will  still  further  take  place 
from  the  strike  of  the  bituminous  coal  workers.  The 
increase  in  wages — whether  it  be  small  oi-  great — which 
seems  certain  to  come  in  the  wages  of  United  States 
coal  workers  will  have  the  most  important  effect  of  all 
present  happenings  upon  the  position  of  the  Canadian 
producers  of  iron  and  steel,  as  it  will  iiu-i-ease  the  cost 
of  production  of  iron  and  steel  in  United  States  ]ilants 
in  a  ratio  which  will  be  (piite  surprising  when  its  full 
effect  becomes  manifest.  The  United  States  has  in  the 
past  been  favoured  with  coal  at  a  cheaper  price  and  in 
more  plentiful  supi)ly  than  any  other  industrial  ami 
civilized  country,  and  its  predominance  in  jiopiilation, 
national  wealth  and  industrial  output  is  in  large  part 
built  on  a  foundation  of  good,  cheap  and  plentiful  coal 
supply.  The  favourable  nature  of  the  exchange  mar- 
kets to  United  States  funds  is  also  largely  to  .be  at- 


Outlook 

tributcd  to  the  same  cause.  The  United  States  is  about 
to  experience  something  of  what  older  countries  have 
already  experienced,  inasmuch  as  coal-mining  in  the 
United  States  has  now  entered  npon  an  entirely  new 
phase.  A  very  significant  announcement  of  recent 
times  is  that  twenty  million  tons  of  coal  in  the  United 
States  was  in  the  last  fiscal  year  produced  from  seams 
of  coal  three  feet  and  under  in  thickness.  While  the 
United  States  need  not  fear  any  coal  shortage  for  cen- 
turies to  come,  yet  appreciable  inroads  have  been  made 
upon  the  thicker  and  more  cheaply  accessible  seams  of 
coal,  and  in  the  future  the  cost  of  coal  production  in 
the  United  States  will  steadily  advance,  first  from 
physical  reasons,  and  secondly  because  of  the  contrac- 
tion of  hours  of  work  and  increased  wages  paid  to  min- 
ers, which  in  their  turn  will  increase  all  costs  of  ma- 
terial used  in  the  extraction  of  coal — notably  coal  con- 
sumed at  colliery  fire.s — and  will  still  further  increase 
the  cost  of  coal  jiroduction.  The  everlasting  pyramid- 
ing of  all  manufacturing  and  transportation  costs  by 
increasing  the  initial  cost  of  mining  coal  is  a  thing  that 
the  public,  and  its  parliamentary  leaders  seem  unable 
to  grasp.  Be  that  as  it  may,  the  increase  in  the  cost  of 
fuel  at  the  Ignited  States  steel  plants  is  about  to  increase 
the  cost  of  steel  production,  probably  not  to  the  disad- 
vantage of  Canadian  producers. 

The  i)osition  of  Canadian  users  of  iron  and  steel, 
largely  bought  in  tlic  United  States,  is  not  so  favour- 
able, and  it  ai)|>cars  as  if  they  might  be  given  an  oppor- 
tunity to  buy  materials  in  Canada  itself,  which  will  not 
be  an  unmitigated  evil. 

The  lesson  which  Canada  is  now  l»eing  taught  of  our 
country's  de])lorably  subservient  position  in  regard  to 
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supplies  of  coal,  iron  and  stcol,  and  our  exchange  rate 
will,  if  one  may  seek  to  interpret  the  independence  of 
the  Canadian  spirit  as  it  is  usually  accepted  and  believ- 
ed in,  do  more  to  stimulate  our  native  production  of 
coal,  iron,  and  gold — all  of  which  we  are  plentifully 
supplied  with — than  millions  of  government  subsidies. 
Wc  are  not  as  a  nation  economically  independent.  It 
may  be  assumed  that  Canada  has  no  intention  of  becom- 
ing politically  subservient  to  the  United  States,  but 
there  is  no  escape  from  the  implication  that  we  must 
be  either  one  or  the  other. 


We  import  far  more  coal  than  is  mined  in  Canada 
Our  own  coal  industry  has  declined  while  that  of  the 
United  States  has  sky-rocketed  in  an  extraordinarj' 
manner.  Only  five  per  cent  of  the  iron-ore  smelted  ir 
Canada  is  mined  there.  Our  currency  is  at  a  humiliat- 
ing discount  in  New  York.  The  absolute  necessity  of 
these  conditions  is  not  admitted,  and  Canada  could 
and  should  occupy  a  more  independent  position  in  con 
nection  with  the  basic  materials  of  coal  ond  iron  thari 
she  now  possesses. 


The  New  Interests  In  Dominion  Steel 


The  cabled  reports  fi'om  England  regarding  the 
plans  of  those  who  have  recently  purchased  an  inter- 
est in  the  Dominion  Steel  Corporation,  read  very 
strangely.  The  Dominion  Steel  Corporation,  in  pop- 
ular rumor,  has  been  amalgamated  successively  with 
the  Steel  Company  of  Canada,  the  Nova  Scotia  Steel 
&  Coal  Company,  the  Halifax  Shipyards,  the  Canadn 
Steamship  Lines,  and  now  we  have  included  the  Cen- 
tury Coal  Company,  whose  business  is  the  sale  of 
United  States  coal  in  Canada. 

So  far,  all  that  can  be  ascertained  from  the  official 
reports  is  that  British  interests  have  taken  50,000 
shares  of  treasury  stock — which  in  itself  represents 
ten  per  cent  of  the  consolidated  capital  of  the  Do- 
minion Steel  Corporation.  This  is  about  the  same 
amount  as  the  loan  which  was  made  to  the  Dominion 
Steel  Corporation  by  Speyer  &  Co.  some  years  ago. 
secured  by  short  term  notes,  and  now  completely 
paid  off. 

In  the  latest  cable  despatch,  appearing  in  the  Mont- 
real "Gazette"  of  the  10th  December,  ('olonel  Grant 
Morden  is  reported  as  saying  that  British  engineers, 
after  a  complete  survey  of  the  Steel  I'hiiit  have  re 
ported  in  favor  of  "scrapping  nearly  all  oi'  it."  as  it 
was  very  out  of  date,  and  they  recommend  tlic  instal- 
lation of  a  new  plant  at  a  cost  of  between  "two  and 
three  million  pounds." 

One  hardly  knows  what  to  make  of  such  irrespun.si 
ble  statements.  No  new  steel  plant  can  be  built  foi 
"two  or  three  million  [xmnds."  Further,  the  Dn 
minion  Steel  Company  has  just  put  its  plant  in  ver\ 
good  shape,  and  the  only  i-eally  weak  link  in  the  plant 
is  the  rather  out-of-date  and  inadequate  open-hearth 
plant.  The  blast  furnaces  are  in  good  condition.  The 
coke  ovens  and  washery  are  new,  and  the  best  of  their 
kind,  and  it  must  be  a  cold  douche  to  trusting,  not 
to  say  credulous,  holders  of  steel  stock  to  hear  that 
after  spending  so  many  millions  on  the  extension  and 
rehabilitation  of  the  steel  plant,  that  it  "is  very  mueli 
out-of-date,"  and  should  be  "nearly  all  scrapped." 

The  place  where  the  Dominion  Steel  Corporation 
now  needs  to  spejid  money  is  not  on  its  steel  plant 


(which  is  in  better  shape  than  it  ever  \\as  in  its  his 
tory),  but  on  the  collieries,  on  which  practically  notli 
ing  has  been  expended  since  1912. 

The  "Gazette"  report  also  mentions  that  the  Brit- 
ish interest  in  Dominion  Steel  is  .$35,000,000.  when 
actually  it  is  officially  reported  to  be  $3,500,000. 

Really,  both  coal  and  steel  shareholders  are  entitled 
to  more  responsible  statements  from  the  newspapers, 
and  if  the  shareholders  of  the  Dominion  Steel  Corpor 
ation  are  not  tired  of  seeing  their  company  and  inter- 
ests made  the  football  of  ridiculous  rumor,  and  lying 
at  the  mercy  of  nebulous  schemes  which  take  no  ae 
count  of  sober  fact,  they  should  be. 

The  Dominion  Steel  Corporation  has  made  lots  of 
steel  in  the  past,  and  good  steel.  Why  should  it  be 
thought  proper  for  British  engineers,  or  any  other 
kind  of  engineers,  to  inspect  a  going  plant,  which  re- 
cently made  a  lot  of  monej",  and  nonchalantly  an- 
nounce that  the  aforesaid  plant  is  a  junk  pile?  It  is  ;i 
wonder  the  terni  a  "streak  of  rust"  was  not  used. 
It  is  a  favorite  expression  of  outside  engineers  when 
inspecting  Canadian  steel  plants. 

If  the  Dominion  Steel  shareholders  presently  \v;ik 
np  iiiid  ask  who  is  running  their  affairs  it  will  not 
])e  surprising. 


THE  CONVOY  PORTS  OF  HALIFAX  AND  SYDNEY 

"World's  Work"  for  December  contains  the  first 
of  a  series  of  articles  by  Rear  Admiral  Sims.  T'.  S. 
Xavy,  in  which  are  contained  some  interesting  ref 
erences  to  the  use  of  Sydiiey  and  Halifax.  Nova 
Scotia,  as  ports  of  assembly  and  departure  for  mer 
chant-shi})  convoys. 

To  those  whose  gooil  fortune  it  was  to  witness  the 
periodical  gathering  of  the  fleets  of  dazzle-paiiited 
ships  in  Sydney  Harbor  and  Bedford  Basin.  Admiral 
Sims'  recital  will  call  up  interesting  memories,  and  it 
is  worthy  of  note  that  during  nearly  five  years  of  war 
the  shipping  of  coal  and  steel  proceeded  virtually 
without  interruption. 

As  Admiral  Sims  states,  once  the  convoy  system 
was  properly  organized  the  arrival  and  departure  of 
the  convoying  warships  proceeded  with  the  regularity 
of  a  train  service. 
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The  Dominion  Iron  and  Steel  Company's  Koppers  By- 
Product  Coke  Plant  at  Sydney,  N.S. 

By  C.   E.  Wallin,  Superintendent  of  Coke  Oven  Dept. 


Diiriiif;  UUli  it  beeciiiU'  eviileiit  llml  ilic  cnkc  plant 
1)1'  the  Doiiiiniou  Iron  &  Steel  ('v.  al  Sydiu'v,  wuukl 
be  taxed  to  its  utmost  to  provide  sufficient  eoke  for 
the  Blast  Furnaces  then  in  operation,  and  furthermore 
liu-  small  -size  of  the  ovens  on  the  plant  first  erected 
and  the  methoil  of  iiandling  tiie  coke  aftei-  quenching 
woidil  ahvay^s  militate  at>ainst  the  production  of  coke 
at  a  cost  -which  would  compare  favni'al)l\  witii  coke 
made  in  more  modi^rn  plants. 

The  importance  and  necessity  from  an  cconomie 
standi)oint  of  recovering  tiie  greatest  possible  percent- 
age of  by-products  has  been  so  often  emphasised,  not- 
al)ly  in  recent  articles  in  this  journal  by  Messrs.  Mar- 
(piard  and  Lucas,  that  there  is  no  occasion  to  touch  fur- 
ther on  this  phase  of  the  subject. 

To  obtain  a  plant  endxxlying  the  lati'st  improve- 
riH'uts  in  by-|)rotlnri  operation  and  labour  saving  ma- 
chinery, a  contract  was  i)laced  with  H.  Kopper's  Co. 
of  Pittsburg  for  the  erection  of  two  batteries  of  60 
ovejis  each,  and  work  was  eonimenc^jd  on  the  site  by 
the  By-^'''(>»lin*t  Coke  Company  of  Canada  Ltd,  in  the 
spring  of  1917.  Construction  was  delayed  owing  to 
difficulty  in  obtaining  delivery  of  materials  but,  even 
so,  the  first  battery  Avas  put  in  operation  on  Oct.  12th, 
1!U8  and  the  second  on  March  27th  of  the  present  year. 

Tlie  Coal  carbonized  is  lOO^o  high  volatile  slack  coal 
from  the  Dominion  Coal  Coy's  mines  and  has  in  the 
raw  state  tlH>  following  average  analysis. 

Per  Ceni. 

Volatile  Matter   33.50 

Fixed  Carbon   57.50 

Ash  9.00 

Sulphur   2.50 

iiefore  being  delivered  to  tiie  ovens  the  coal  is  first 
crushed  in  a  Jeffries  roll  crusher  and  then  passed 
througli  a  British  Bauni  Washer,  of  150  long  tons  per 
hour  capacity,  to  lower  the  ash  and  sulphur  contents. 
On  its  passage  to  the  crusher  the  coal  is  screened  to 
eliminate  the  fines  which  by-()ass  the  crushei'  and  mix 
with  the  crushed  coal  at  tlie  foot  of  the  elevator. 

The  coal  leaving  the  washer  has  a  moisture  content 
of  approxiniati'ly  11','  and  the  following  analysis  cal- 
eiilated  on  a  dry  ba^i-  ; 

I'er  Cent. 


N'olalile  .Mailer  ••   84.50 

F'ixed  (  ai-bon   60.50 

Ash   5.00 

Suli)luir  ••   1.60 


The  washed  coal  is  delivered  on  to  a  36"  belt  con- 
veyor and  delivered  to  the  oven  bin  which  has  a  cap- 
acity of  2200  net  tons  of  coal  and  is  situa'ed  alin\  !•  and 
midway  between  both  batteries. 

The  oven.s  are  of  the  s^ta'nlard  Kuppers  regener- 
ative tyi)e  ami  of  the  followmii-  dimeiisin  i^. 

Length  between  iloor  brick.  .  .  .    'M'  6" 

Width  on  |)usher  side   l^rVi" 

Width  on  Coke  side   18 Vi" 

Height  from  floor  to  top  of  ooal.  8'  7" 
and  have  a  capacity  of  11.3  tons  of  coal  weighing  49 


lbs.  to  the  cubic  foot,  but  the  density  of  the  coal  varies 
somewhat  owing  to  varying  moisture  conient  of  the 
washed  coal  and  percentage  of  fines  in  the  slack  sup- 
plied. 

The  batteries  consist  of  sixty  ovens  each,  Fig  1. 
eacii  oven  having  independent  regenerators,  thus  con- 
stituting a  separate  unit.  Heating  is  effected  by  the 
combustion  of  a  part  of  the  gas  generated  during  car- 
bonisation, the  gas  being  supplied  alternately  to  the 
pusher  and  coke  sides  of  the  ovens.  The  gas  is  sup- 
plied to  the  16  vertical  flues  on  the  pusher  side  and 
14  on  the  eoke  side  by  means  of  a  hollow  gun  brick 
running  the  entire  length  of  the  oven  and  having  out- 
lets on  top.  These  outlets  are  fitted  with  nozzle  brick 
with  an  elliptical  orifice  at  which  point  combustion  of 
the  gas  takes  place.  The  size  of  this  orifice  varies 
with  the  position  of  the  nozzle  brick  along  the  gun 
brick,  the  size  increasing  from  the  second  nozzle  on 
either  side  to  the  division  wall  of  the  battery  to  make 
allowance  for  the  droj)  in  pressure  and  increase  in 
temperature  of  the  gas  during  its  passage  through  the 
gun  brick.  The  largest  nozzle  is  in  the  outside  flue 
on  each  side  on  account  of  the  large  amount  of  heat 
lost  through  radiation  at  the  doors.  The  volume  of 
gas  supplied  to  each  battery  for  heating  purposes  is 
measured  by  16"  x  8"  indicating  and  recording  Ven- 
turi  meters. 

The  necessary  air  for  combustion  is  drawn,  by  the 
stack  draft,  through  the  regenerator  on  the  side  on 
which  the  gas  is  burning ;  and  iu  doing  so  becomes  heat- 
ed to  approximately  1800"F.  From  the  regenerator 
it  pa.sses  into  the  vertical  flues  alongside  the  gas  noz- 
zles. The  amount  of  air  admitted  to  each  individual 
regenerator  is  regulated  by  dampers  on  the  air  box, 
the  damper  for  the  oven  furthest  away  from  the  stack 
having  naturally  the  widest  opening.  This  makes  it 
possible  to  equalise  the  draft  conditions  on  each  oven. 
A  further  adjustment  can  be  obtained  by  altering  the 
size  of  the  opening,  Avhere  the  vertical  flue  joins  the 
horizontal  flue,  by  means  of  a  sliding  brick. 

Each  vertical  flue  (ian  be  inspected  from  the  top  of 
the  battery  by  the  removal  of  a  cast  iron  cap  and  it  is 
possible  in  this  way  to  take  the  temperatures  of  the 
flues,  examine  the  state  of  the  nozzle  brick  and  change 
the  same  if  necessary,  make  adjustment  of  the  sliding 
i)rick  settings  and  generally  keeji  a  close  check  on 
the  conditions  under  which  the  combustion  of  the 
gas  is  taking  place. 

The  advantages  to  l)e  gained  from  this  system  of  oven 
heating  are  the  close  adjustments  of  gas  ahd  air  with 
the  result  that  the  oven  walls  are  eveidy  heated  by  the 
minimum  amount  of  fuel  gas.  The  gas  is  reversed  every 
half  hour,  or  twenty  minutes  iu  cases  where  extremely 
high  flue  temperatures  are  carried. 

All  the  operations  of  reversal  are  carried  out  by  mean^ 
of  a  master  control  which  shuts  off  the  gas  on  one  side, 
reverses  the  stack  dampers  and  air  openings  and  fin- 
ally open  the  gas  cocks  on  the  opposite  side.  This 
control  is  put  into  operation  by  means  of  a  self-wind- 
ir)p  clock  which  makes  certain  electrical  eonuection.x 
<>very  half  hour  or  twenty  minutes  as  thp  ease  may  be. 
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The  products  of  combustion  are  carried  away  by 
side  flues  running  the  length  of  the  battery  to  a  stack 
7'  6"  in  diameter  and  200  feet  high. 

The  coal  is  charged  into  the  ovens  from  a  larry 
equipped  with  four  hoppers  and  a  sufficient  quantit'^ 
of  coal  is  drawn  from  the  oven  bin  into  these  hoppers 
to  fill  the  oven  to  the  proper  level.  This  level  is  re- 
gulated so  as  to  allow  contact  of  the  gas  with  the  heat- 
ed brickwork  for  as  short  a  time  as  possible. 

After  the  coal  is  discharged  from  the  larry  into  the 
oven,  it  is  levelled  off,  the  charging  covers  placed  in 
position  and  luted  down  and  the  oven  connected  to  the 
collecting  main  by  operiing  a  butterfl.v  valve.  Under 
these  conditions  a  charge  of  coal  can  be  carbonised  in 
18  hours,  with  an  average  flue  temperature  of  2470"F. 
The  ovens  are  designed  for  a  coking  period  of  151/2- 
161/2  hours  but  with  a  washed  coal  containing  11% 
moisture  it  is  not  deemed  advisable  to  raise  the  flue 
temperature  to  the  height  necessary  to  accomplish  this. 

At  the  end  of  the  coking  period  the  oven  is  cut  off 
the  main,  the  doors  removed  by  door  machines  on  either 
side  of  the  battery,  aiul  the  charge  of  coke  is  pushed  out 
into  a  wide  dumping  car  of  steel  and  cast  iron  con- 
struction. The  car  is  then  brought  by  an  electric  lo- 
comotive to  the  quenching  station  where  the  coke  is 
sub.iected  to  a  spray  of  water  for  35 — 40  seconds.  After 
draining  in  the  car  for  five  minutes  it  is  discharged 
on  to  the  coke  wharf,  the  power  for  elevating  the  dump- 


ing doors  being  provided  by  an  air  compressor  on  the 
electric  locomotive.  The  coke  contains  on  an  averag»> 
1.5%  moisture.    Figs  2,  3  and  4. 

From  the  wharf  the  coke  is  fed  into  a  belt  conveyor 
which  delivers  it  on  to  a  bar  grizzley  screen,  the 
furnace  coke  and  breeze  being  delivered  direct  into 
cars  down  their  respective  chutes.    Fig  5. 

The  collecting  main  on  the  ovens  is  connected  by  two 
crossover  mains  to  the  suction  main  from  the  batteri^. 
It  is  important  to  carry  as  constant  a  pressure  as  pos- 
sible on  the  collecting  main  and  to  ensure  this  each 
crossover  is  fitted  with  a  governing  device  known  as 
a  North  Western  governor.  A  float  controlled  by  the 
gas  pressure  in  the  collecting  main  is  set  to  give  in  the 
neutral  position  the  desired  pressure  and  any  vari- 
ation in  the  position  of  the  float  caused  by  a  rise  or 
fall  in  presure  actuates  a  lever  making  electrical  con- 
tact in  the  j)ower  circuit  of  a  small  reversing  motor. 
The  motor  in  turn  opens  or  closes  a  butterfly  valve 
allowing  more  or  less  gas  to  pass  from  the  collecting 
main  until  the  lever  attains  the  neutral  position  and 
breaks  the  contact.  Only  one  governor  on  each  batterj- 
is  in  operation,  the  other  acting  as  a  spare. 

The  suction  mains  from  both  batteries  unite  in  a 
common  downcomer  outside  the  by-product  building. 

In  order  to  keep  all  mains  clear  of  pitch  which,  if 
not  removed,  would  eventually  block  the  mains,  a 
flush  of  hot  tar  and  gas  liquor  is  kppt  in  circulation  by 


Locomotive  and  Coke  quenching  Car. 


show ( ng  a  ch  rge 

Fig.  3. 


of  coke  being  pushed  out  of  the  oven  -  c  hamber. 
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means  of  a  ceiitrifug-al  pump,  tlie  solid  iiiatttT  bieiiy 
filtered  off  by  suitable  screens. 

The  gas  entering  the  by-product  building  iis  first 
cooled  by  passing  through  a  multitubular  cooler,  gas  and 
water  entering  at  opposite  ends;  the  gas  passing  around 
the  tubes  and  the  water  through  them. 

The  gas  temperature  at  the  exit  of  the  cooler  is 
determined  and  kept  constant  by  the  automatic  Tag- 
liabue  temperature  control  operating,  by  means  of 
eom]iressed  aii-,  a  motor  valv<!  on  the  inlet  water  line 
\W  this  means  the  gas  is  cooled  down  To  28"C  at  which 
temperature  most  of  the  lighter  tar  and  water  vajiour 
is  depo^iited  ami  carried  away  to  the  hot  drain  tank  to 
be  used  a.s  a  flush  in  the  mains  as  mentioned  above. 

The  gas  is  drawn  away  from  the  ovens  by  a  Root's 
exhauster  with  a  capacil«y  of  700,000  cu.  ft.  per  hour 
and  capable  of  exerting  a  pressure  of  3'^  lbs.,  the  ex- 
hauster is  driven  by  a  'iOYo"  x  24"  Fleming  Engine 
operating  at  a  pressure  of  100  lbs,  per  sq.  in.  The  en- 
gine is  ecpiippcd  with  ])iston  valves,  the  cut  off  being 
regulated  liy  ii  Root's  gas  governor  which  keeps  a 
constant  suction  on  the  main  by  varying  the  speed  of 
tlie  engine  to  deal  with  varying  volumes  of  gas.  In 
I)assing  through  the  exhauster  the  gas  is  heated  u]) 
to  35"C  aTid  is  then  led  through  a  Tar  extractor  Avhere 
the  last  traces  of  tar  are  eliminated  and  flow  to  the 
hot  drain  tnidc  witli  the  t;tr  from  the  primary  coolers. 
Kig.  (! 

Tlie  gas  is  next  jiassed  tlinnmli  ;i  tubular  rcheater. 


iind  its  temperature  raised  to  GCC  by  the  exhaust  steam 
from  the  engines,  and  then  to  the  Saurator  which  is  a 
cylindrical  cast  iron  vessel  lined  with  lead.  The  hot 
gas  is  carried  down  a  vertical  lead  pipe  inside  the 
saturator,  into  a  horizontal  cracker  pipe  also  of  lead. 
The  cracker  pipe  is  of  inverted  U  section  and  is  slotted 
with  vertical  semi-clliptical  holes  through  which  the 
gas  passes. 

The  Saturator  contains  a  solution  of  Ammonia  Sul- 
phate with  7%  free  Sulphuric  Acid  and  the  ammonia 
in  the  gas,  in  passing  through  this  bath,  combines  with 
the  Sulphuric  Acid  forming  Ammonia  Sulphate,  which 
crystallises  out  and  is  continually  ejected  by  a  com- 
pressed air  syphon  on  to  the  drain  table,  the  mother 
liquor  flowing  back  again  to  the  saturator.  A  contin- 
uous addition  of  Sulphuric  Acid  is  made  to  the  satura- 
tor, the  amount  being  run  in  being  determined  by  the 
operator  who  tests  the  free  acid  content  of  the  bath  at 
intervals  of  half  an  hour.    Pig.  7. 

The  sulphate  from  the  drain  table  is  flushed  in  to  a 
centrifugal  dryer  where  it  is  washed  with  hot  water 
and  finally  whizzed  for  ten  minutes  at  600  revolutions 
])er  minute.  The  finished  sulphate  averages  .2%  free 
acid  and  1.5 — 2.%  moisture  and  is  a  good  white  colour. 

The  By-Product  house  is  equipped  with  three  com- 
plete interchangeable  sets  of  engines  and  exhausters,  tar 
extractors,  reheaters  and  satiirators,  each  being  cap- 
able of  dealing  with  gas  from  60  ovens,  so  that  there 
is  ahvays  one  spare  set  available  in  case  of  breakdown. 


Q  u  L- tic  li  I  n  (J  .1  cli.ircjf  ot  cokt".     Coke  • '.v  li  a  r  t  on  tlie  r'lght. 

Fig.  4. 


1  l;  O  N    A  N  I)    S  '|-  F-:  K  [,    ()  V    (  j\  N  A  D  A 


December,  1919. 


The  amiuouia  condpiiscd  from  the  gas  as  gas  liqiinr 
contains  r>07(  of  the  total  ammonia  anrl  after  runninfr 
in  to  the  hot  drain  tank  with  the  tar,  is  pxiiiiped  in;o 
a  settling  tiink  Avlicrc  tJio  lifjnor  softies  on  the  top  of  the 
tar  and  liquor  and  tar  are  then  run  off  into  separate 
storage  tanks.  Tiie  tar  thus  obtained  eonains  2'/r 
moisture. 

The  gas  licpior  is  tVd  into  a  (>'  0"  aimnoiiiii  still  liaviiijr 
free  and  fixed  stills  on  separate  foundations,  the  lime 
necessary  to  decompose  the  ammonia  salts  is  introduced 
into  the  bottom  section  of  the  free  still,  and  steam  for 
the  operation  is  furnislicd  by  the  exhaust  stcain  from 
the  engines  at  15  pounds  pressure.  The  flow  of  liquor 
is  measured  by  means  of  a  Vcntnri  meter,  3,000  gallons 
per  hour  has  been  successfully  treated  with  a  loss  of 
.015  grams  per  litre  of  ammonia  in  the  waste  liquor. 

The  gas  liquor  contains  8.2  grams  per  litre  of  total 
ammonia  of  which  75^  is  in  the  fixed  state. 

The  ammonia  vapour  generated  is  led  through  a 
covered  pipe  which  is  connected  to  the  main  gas  line 
between  relieater  and  saturator. 

The  top  temperature  of  the  still  is  kept  constant  at 
99"  except  for  1  hour  at  llu-  end  of  each  shift  when 
it  is  raised  to  103"(".  and  at  the  same  time  the  acid  con- 
tent of  the  saturator  is  increased.  This  prevents  the 
cracker  pipe  and  saturator  becoming  salted  uj)  and 
blocking  the  passage  of  the  gas. 

After  leaving  tlir  saturator  the  gas  passes  tliroufih 


an  acid  sfpai-ator  where  the  traeen  of  acid  mother  li- 
quor carried  by  the  gas  are  deposited,  and  thence  to 
the  final  cooler.  The  cooler  consists  of  a  ste^l  towpr 
HO'  0"  high  and  12'  0"  in  diameter  eoJitainintr  s*-t- 
of  wooden  grids.  Th  gas  in  its  upward  passage  meet- 
a  descending  spray  of  water,  the  cooling  being  aeeoin 
panied  by  a  partial  deposition  of  naphthalene.  The 
tfmperaturc  of  the  gas  is  here  rerlnced  from  60'C  to 
approximately  20^C'.,  the  latter  temj)erature  depending 
on  tlie  temperature  of  the  cooling  water,  but  no  diffi- 
culty lias  been  exi>eiienced  in  cooling  the  gas,  if  nece> 
sary,  to  within  three  degrees  of  the  temperature  of  th" 
water  as  shown  at  the  inlet  to  the  cooler. 

After  being  cooled  the  gas  passes  through  two  tow 
ers  of  similar  design  to  the  final  cooler,  but  100'  0 
high  and  15'  0"  in  diameter.  Here  it  is  washed  with  h 
high  boiling  point  petroleum  oil  which  absorbs  the 
Benzol  vapours  from  the  gas,  959^  of  the  total  Benzol 
being  absorbed  Avith  suitable  conditions  of  gas  and  oil 
temperatures  and  oil  flow. 

The  debenzolised  gas  is  then  passed  to  a  holder  of 
40,000  cu.  ft.  capacity.  From  the  holder  it  is  de- 
livered to  the  fuel  mains  at  the  batteries  and  the  sui 
plus  gas  is  measured  by  an  indicating  and  reeordin- 
it  is  sent  under  pressure  to  the  steel  plant.  The  sur- 
plus gas  is  measured  by  a  nindieating  and  recording 
Venturi  meter.  Should  it  be  necessary,  at  any  time, 
to  cut  off  the  supply  of  surplus  gas  at  the  steel  plant, 
the  holder,  when  full,  automatically  oi>ens  a  valve  on 
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the  bleeder  line  and  discharges  the  surplus  £ras  into  the 
atmnsphf  rf. 

The  fras  has  tlic  rollowin^'  avcra^T  analysis: — 


Per  Cent. 

Cai'lHin  dioxide.  .  .  .    2.0 

llluiiiinants  •  ■   3.5 

Oxy«n'ii   .5 

(."ari)()ii  .Monoxide   7.0 

Methane  *.  ■■   31.5 

liydr()<ren   48.5 

Nit rofren  •  •  .  .  7.0 


The  Benzol i.sed  oil  is  [)uni])ed  to  the  Benzol  Plant 
and  there  stripped  oi'  the  Benzol  and  its  homologrues 
and  the  eooled  ih'henzolised  oil  i-eturned  to  he  ajrain 
circulated  throu<rh  the  towers. 

No  deseription  of  the  iienzol  PlanI  is  jjTven  as  it  docs 
not  form  pai't  of  tiie  Kopper's  installation,  l)nt  it  may 
he  slated  that  Benzol,  Toloul,  Xylol,  and  Solvent  Xaj)!!- 
tha  of  tlie  highest  degree  of  purity  have  been  produced 
in  larire  ipiantities.  notahly  dui'inu-  the  p(M-ind  of  the 
war. 

Below  are  <riven  some  opera!  iny-  statistics  which  may 
he  of  some  interest. 


lu.m.  water 


Suction  after  primary  coolers   175 

before    "         "   85 

Pressure  on  collecting  inains   3.5 

Stack  draft  ••   21.0 

cu.  ft. 

(las  Consumed — 

On  ovens  per  hr.  Pushei'  side    180,000 

On   ovens   per   hr.   Coke  side   170,000 

Pcrcentajzc  of  total  gas   ■  40% 

Production  (Short  tons.) 

Pel-  ton  ilry  coal    Per  24  hrs. 

Furnace  Coke  (lbs.)    1360  1180* 

Surplus  Gas  (cu.  ft.)   6300  10,987,000 

Tar  (Imp.  Gal.)  .   11.0  19,000 

Ammonium  Sulphate  (lbs.)    28.0  24.4* 

Ammonium  Sul])hate  loss  in 

Saturators  and  Stills  (lbs.)  .  .  .       .086  150 

Light  Oil  (Imp.  Gal.)   2.9  4800 

Coal  charged  per  oven   11.0* 


*  Tons. 
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Interior  of   By-P  oduct    House,  sh    owing  Engines  and  Gas  ExhaListers. 
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OUR  MARITIME  LETTER 


Ferro  Managanese. — This  market  has  firmed  up  con- 
siderably since  our  last  letter.  The  Amei-ican  price  ask- 
ed is  in  the  neighborhood  of  $125.00  per  ton,  C.I.F. 
:Canadian  points.  This  increase  is,  no  doubt,  due  to 
)higher  price  on  pig  iron,  probable  coal  shortage  and 
scarcity  of  labor.  Some  English  manufacturers  are 
quoting  £26  to  £27  per  ton,  C.I.F.  Canadian  points. 

Ferro  Silicon. — Higlier  figures  have  not  been  obtain- 
'ed  on  this  material ;  but  it  will  no  doubt  have  a  sympa- 
thetic advance  with  Ferro  Manganese.  The  sellers  are 
looking  for  higher  prices  and  we  are  inclined  to  think 
they  will  obtain  them.  The  asking  price  is  $85.00  per 
iton,  F.O.B.,  shipping  point. 

Fire  Brick. — Prices  on  Fire  Brick  remain  unchanged, 
land  the  English  market  is  quoted  at  197s  6d  per  thou- 
sand for  first  quality  Standard  9  in.,  and  182s  6d  for 
second  grade  stock,  F.O.B.  Liverpool  and  Glasgow. 
American  quotations  remain  as  quoted,  $36.00  to  $41.00 
for  first  quality  9  in.  and  $30.00  to  $35.00  for  second 
quality.  Silica' brick  are  bringing  $40.50  to  $45.00  per 
ton,  for  best  quality;  Magnesite  brick  $80.00  to  $85.00 
per  ton.    All  F.O.B.  Pennsylvania  points. 

Fluorspar. — No  changes  are  recorded  over  last 
month 's  quotations  and  flourspar  with  73  to  75  per  cent 
calcium  fluoride  is  quoted  at  22s  to  24s  per  ton,  F.O.B. 
(English  port.  Canadian  fluorspar  is  bringing  $25.00 
delivered. 

Copper. — The  market  on  copper  has  fallen  consider- 
ably and  the  foreign  and  domestic  demands  are  such 
that  we  may  look  for  a  lower  figure  shortly.  "With  the 
companies  only  operating  about  fifty  per  cent  capacity 
and  the  average  cost  of  production  being  in  the  vicinity 
ot  I614C  per  pound,  it  is  possible  the  operators  will  en- 
ideavour  to  stimulate  the  market  by  i-educing  prices. 
Lake  Copper  is  now  quoted  23c  ex  store,  Montreal. 
American  figures  are  19s  F.O.B.  New  York,  for  Prime 
Lake. 

Tin. — The  English  market  has  developed  some 
strength,  although  the  American  market  is  not  so 
strong.    Quotations  are  now  59c  ex  store,  Montreal. 

Zinc  Spelter. — Dealers  are  asking  a  price  of  10c  ex 
store,  Montreal. 

Antimony. — There  is  a  slight  advance  on  this  ma- 
terial and  price  is  now  11c  ex  store,  Montreal. 

Pig  Lead. — Canadian  prices  are  slightly  lower  than 
•last  quoted,  and  the  quotation  is  7c  per  pound,  ex  store, 
Montreal. 

Pig  Iron. — The  American  market  on  pig  iron  has 
ibeen  very  strong,  no  doubt  partially  caused  by  the  re- 
iver.sion  of  coal  prices  to  those  obtaining  during  the  war, 
(and  No.  2  ex  Foundry  is  now  quoted  at  $36.00  to  $37.00 
F.O.B.  Furnace.  It  is  not  at  all  improbable  that  fur- 
ther advances  will  be  made  in  the  near  future.  Iron 
has  been  sold  well  up  into  1920,  and  it  is  very  probable 
(that  higher  prices  will  be  recorded  shortly. 

Cast  Tool  Steel— I6c  per  pound,  F.O.B.  Montreal. 

High  Speed  Tool  Steel— ^Vc  are  quoted  the  English 
article  at  3s  9d  per  100  lbs.  for  18  per  cent  tungsten. 
•.The  Montreal  sellers  are  asking  $1.50;  but  sales  will  be 
limited  at  this  figure,  when  the  direct  importation  price 
is  so  much  lower. 

Heavy  Melting  Scrap. — Since  our  last  letter,  th(> 
American  market  has  advanced  considerably ;  but  as  yet 


it  has  not  been  reflected  in  Nova  Scotia  and  prices  are 
as  follows : 

Per  Gross  Ton. 

Heavy  Melting  $12.00    —  $14.00 

Cast  Iron  Car  Wheels   20.00    —  22.00 

Rails   14.00    —  15.00 

Turnings  and  Borings   5.50    —  6.00 

Lake  Superior  Open  Hearth  Lump  Iron  Ore. — Lump 
ore  averaging  59  per  cent  metallic  iron  is  being  sold  at 
i$5.55  per  ton,  F.O.B.  shipping  point. 

Calcined  Magnesite. — 45.00  per  ton  delivered.  Indi- 
cations are  that  higher  figures  will  obtain  on  this  ma- 
terial shortly. 

Ingot  Moidds. — The  English  quotations  is  320s  per 
ton  (2240  lbs.)  F.O.B.  tidewater. 

Brattice  Cloth. — The  severe  storms  in  India  and  dif- 
ficulties in  transpoi'tation  have  stiffened  the  market 
,very  materially  and  prices  asked  are  approximately 
1.3d  per  square  yard  for  fireproof  and  lid  per  square 
yard  for  tarred  brattice,  F.O.B.  English  ports. 

Wire  Rope. — ^There  has  been  an  advance  in  the  Eng- 
lish prices ;  but  at  this  writing  no  details  are  at  hand. 

Coke  Oven  By-Products. — The  only  advance  recorded 
has  been  in  spot  sulphate,  which  is  now  quoted  at  $3.55 
to  $3.80  per  100  lbs.,  at  United  States  Producers'  plants. 
Pure  benzol  remains  at  25c  to  29c  per  gallon. 

Coed. — As  pointed  out  in  previous  issue,  the  scarcity 
of  American  coal  for  the  Canadian  market  is  already 
felt.  The  output  of  American  bituminous  mined  to  the 
;25th  October,  1918,  was  493,000,000  tons  and  for  the 
fSame  period  of  this  year  the  figures  are  391,000,000, 
making  a  shortage  of  102,000,000  tons.  Since  the  in- 
ception of  the  strike,  on  November  1st,  the  production 
has  been  cut  from  10,000,000  to  12,000,000  tons  per 
/week  to  approximately  2,000,000  tons  per  week,  so  that 
the  shortage  is  being  increased  from  8,000,000  to  10,- 
000,000  tons  per  week.  The  American  coal  situation  is 
a  very  serious  one,  and  it  would  seem  that  the  Govern- 
ment will  find  that  it  is  quite  one  thing  to  issue  an 
injunction  and  prevent  a  strike ;  it  is  quite  another  pro- 
position to  make  the  individual  miner  go  into  the  mine 
and  mine  coal.  We  wonder  what  would  happen  if  the 
American  Government  were  to  give  the  miner  his  own 
medicine  and  prevent  him  getting  coal  for  his  per- 
isonal  use  and  from  obtaining  employment  in  other  in- 
dustries, unless  he  agrees  to  get  back  to  pre-strike  out- 
put. It  has  already  been  intimated  that  there  is  a  pos- 
sibility of  Canadian  railways  being  obliged  to  take  off 
some  of  their  trains,  unless  the  situation  becomes  eas- 
ier. Exportation  of  coal  has  been  prohibited,  except  by 
ilicense ;  but  this  will  hai'dly  be  exercised  in  the  bunker 
trade.  The  bunkering  trade  in  Halifax  has  been  very 
ibrisk.  The  Dominion  Coal  Company  are  working  to 
capacity.  The  Nova  Scotia  Steel  &  Coal  Company  have 
recently  purchased  two  large  barges  and  equipped  them 
(with  cranes,  which  will  insure  bunker  trade  having  the 
tquickest  possible  despatch. 

Steel  Prices. — The  United  States  Corporation  have 
not  advanced  their  prices,  nor  are  they  likely  to  do  so 
for  some  little  time.  However,  some  of  the  smaller  in- 
dependent companies  have  not  been  so  lenient  and  with 
the  demand  for  delivery,  their  prices  have  been  ad- 
vanced quite  considerably.  The  American  steel  strike 
lis  every  day  becoming  more  obscure  in  the  returning  of 
strikers  \inder  protection  of  the  Government ;  but  some 
of  the  plants  are  not  yet  working  at  anything  like 
capacity. 
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COMPANY  NOIES 


The  ))l;int  of  Jolm  T.  Ilcphurii,  Limited,  18  Van 
Home  street,  Toronto,  has  l)een  completely  reorfjanized 
and  rearranfjed  of  late,  the  firin  haviiifr  closed  up  its 
plant  at  47  Davis  Street  and  moved  it  up  to  its  pres- 
ent premises.  The  firm  have  purchased  the  business  of 
the.  Martin  Pump  and  Machine  Company  and  have 
started  pump  manufaeturinfj  on  a  considerable  scale. 
They  are  now  turning  out  boilers,  feed,  vacuum  and 
power  pumps  and  small  engines,  cranes  winches,  der- 
ricks and  gear  and  castings  of  ail  kinds.  With  the  in- 
stallation of  standard  equipment  and  the  rearrange- 
ment of  its  plant  the  firm  is  now  in  a  position  to  handle 
their  increasing  business  on  a  much  greater  scale.  One 
of  the  company's  specialties  is  the  Hepburn  heavy  duty 
high  speed  planer  which  is  now  being  constructed  at 
the  plant  in  its  entirety. 

The  Hamilton  Gear  and  Machine  Company,  Toronto, 
is  planning  on  reopening  that  part  of  the  plant  that 
was  devoted  to  the  manufacture  of  tractors  but  which 
was  discontinued  some  months  ago  owing  to  adverse 
tariff  conditions.  The  department  will  probably  be 
devoted  to  one  of  the  company's  other  lines. 

The  Norton  (Company  of  Worcester,  Mass.,  have 
bought  a  site  in  Hamilton,  Ont.,  and  are  getting  out 
plans  for  a  plant  for  the  manufacture  of  grinding 
wheels  for  use  in  steel  plants.  The  Canadian  company 
is  capitalized  at  $500,000. 

The  Dominion  Steel  Metal  Corporation  have  just 
completed  a  new  warehouse  at  their  plant  in  Hamil- 
ton, Ont.,  at  a  cost  of  about  $30,000.  The  product  of 
the  company  is  galvanized  iron. 

Hamilton,  Ont. — The  Dominion  Canners,  Ltd.,  have 
purchased  a  site  of  six  acres  in  extent  in  the  east  end 
of  this  city.  It  is  stated  that  the  company  intend  to 
erect  a  $1,000,000  plant. 

London,  Ont. — The  London  Life  Insurance  Co.,  has 
announced  that  it  will  begin  the  erection  of  a  new 
office  building  next  year  at  a  cost  of  more  than  half 
a  million  dollars. 

London,  Ont. — Contract  let  to  Hyatt  Bros,  for  the 
erection  of  a  $200,000  addition  to  the  plant  of  the  Mc- 
Clary  Manufacturing  Co. 

Fort  William,  Ont.— It  is  stated  that  the  C.P.R.  Co. 
will  submit  a  proj)Osition  to  the  city  council  which  in- 
volves something  like  $2,000,000  in  the  erection  of  a 
railway  hotel  in  this  city.  It  is  understood  that  if  the 
proposition  is  submitted  it  will  be  voted  on  by  the  rate- 
payers at  the  January  elections. 

Belleville,  Ont. — The  Chemical  Products  Corporation, 
Ltd.,  Toronto,  propose  to  spend  about  a  million  dollars 
on  the  construction  of  a  plant  here. 

Brantford,  Ont. — A  permit  for  the  erection  of  a  fac- 
tory for  Kobbins  and  Meyers,  in  the  Holmedale  dis- 
trict, Brantford,  has  been  applied  for.  The  cost  of 
the  new  building  is  estimated  at  $150,000,  and  the 
dimensions  are  SO  ft.  by  411  ft. 

Bridgeburg,  Ont.— The  Brazil  Motors  Co.  of  Brazil, 

Indiana,  a  $2,000,000  industry,  is  looking  for  a  site  for 
the  establishment  of  a  Canadian  plant.  Both  Bridge- 
burg  and  Welland  are  being  considered. 


Stratford,  Ont. — The  (,'anadian  (ieiierai  Klectrif?  Co. 
has  purchased  the  Mooney  buihlings  in  this  city,  and 
will  remodel  same  and  install  new  machinery  for  the 
manufacture  of  electrical  appliances. 

Peterboro,  Ont. — The  city  commissi')ners  have  ac- 
cepted the  tender  of  the  Dominion  Bridge  Co.  for  thf 
supply  of  steel  for  the  new  telephone  building.  The 
amount  involved  is  $18,290,  being  148  tons  of  steel  at 
$123.58  per  ton.  It  is  expected  that  the  contract  for 
the  construction  of  the  building  will  be  awarded  to  J. 
Dunlop  at  $80,468. 

"Windsor,  Ont. — The  Auto  Specialties  Co.  have  com- 
mcncefl  lurilding  operations  on  their  IQi/^-acre  site  in 
this  city.  Their  first  unit  will  involve  one  large  and 
three  small  builrlings,  having  a  total  floor  space  of 
about  50,000  square  ft.  When  completed  and  equipped 
this  unit  will  represent  an  investment  of  fully  $200,- 
000.  The  plant  will  eventually  cover  the  entire  site. 
Work  on  the  second  unit  will  conwnence  next  summer. 
The  construction  contract  is  in  the  hands  of  S.  E. 
Dinsmore  &  Co.  The  Canadian  Bridge  Co.  are  erect- 
ing the  steel,  and  J.  C.  Pennington  is  associate  architect 
Avith  Davidson  &  Weiss,  of  Chicago. 

Windsor,  Ont. — Tenders  will  be  received  up  to  No- 
vember 29th  for  the  erection  of  the  new  $400,000  public 
school.    Architect,  A.  H.  McPhail. 

"Victoria,  B.C. — Contract  for  the  construction  and 
erection  of  a  steel  viaduct  over  Deep  Creek,  on  the 
P.G.E.  Ry.,  seventeen  miles  north  of  Williams  Lake, 
has  been  let  by  the  government  to  the  Canadian  Tiridge 
Co.,  of  Walkerville,  Ont.,  at  $330,000.  this  bid  being 
the  lowest  of  four  received.  The  highest  bid  was  .$401.- 
000.  The  viaduct  will  have  a  span  of  1.160  ft.  from 
abutment  to  abutment,  and  will  be  300  ft.  in  height. 
Some  four  million  pounds  of  steel  will  be  required. 

"Victoria,  B.C. — The  provincial  government  has 
granted  certificates  of  incorporation  to  the  Canadian 
Water  Wheel  Co.,  Ltd.,  Vancouver,  capitalized  at 
$100,000,  and  the  Campbell  Rotary  Pump  Co..  Ltd., 
Vancouver,  also  with  a  capital  stock  of  $100,000. 

A  nine-ton  hammer,  an  oil  furnace,  and  another  oxy- 
acetylene  welder  have  been  added  to  the  equipment  of 
the  Victoria  iMachinery  Depot  blacksmith  shop,  Vic- 
toria, B.C.,  which  was  recently  enlarged  by  an  addi- 
tion measuring  36  by  40  feet.  The  old  steam  hammer 
in  the  shop  delivers  a  blow  of  three  tons,  while  the 
new  one  is  the  largest  in  the  city.  The  blacksmith 
shop  is  now  one  of  the  finest  on  the  Island.  There  are 
twenty-five  men  now  employed  there. 

A  visit  to  the  V.^I.D.  plant  showed  much  activity. 
From  eight  to  ten  boilers,  several  of  which  are  72  by 
18,  are  being  constructed.  They  are  all  for  Island 
lumber  mills. 

At  a  meeting  of  the  director  of  the  Pressed  Metals 
(^mpany.  Limited,  held  in  Toronto  this  week,  the 
following  names  were  added  to  the  directorate:  Ben- 
.iamine  Lowenstein,  president,  Nassau  Smelting  and 
Refining  Company,  New  York;  Morris  Moskin.  of 
Moskin  Brothers.  New  York :  Edward  Hay.  late  gen- 
eral manager  of  the  Imperial  Bank;  W.  R.  Johnston 
of  Toronto,  and  Eugene  Coste.  E.M.,  of  Calgary.  The 
board  now  consists  of  ^lessrs.  C.  E.  Calvert,  president; 
J.  W.  Leighton.  vice  president ;  Simon  Goldsmith,  of 
NcAv  York ;  H.  L.  Nussbaum.  of  Toronto ;  J.  R.  L.  Starr. 
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K.C,  (if  'I'nnuito,  to^'otiifi-  wiili  I  he  almvc  niciitionod 
g-eiitltMiieii.  Fiirtlier  plans  I'or  tlu*  finaiuiiii*;  of  tlio 
American  plant  of  the  eoni])auy  were  considered  at 
the  meeting  and  it  is  said  that  they  are  well  under 
way.  The  talk  on  the  street  was  of  plans  for  a  new 
stoL'k  issne,  with  this  end  in  view,  but  there  w^as  no 
announcement  to  this  effect. 

The  recently  completed  extension  to  the  Belmont 
foundry  at  Indianapolis  of  the  Link-Belt  Company 
virtualiv  consists  in  completing  the  company's  new 
furnace"  buildings,  Nos  7  and  8.  For  the  present  the 
company  will  install  only  furnace  No.  7,  which  will 
be  15  ton  capacity  instead  of  10  ton  like  the  present 
furnace.  The  company  is  also  purchasing  the  neces- 
sary machinery  such  as  rollings  mills,  sand  blast  and 
other  foundry  equipment  needed  to  take  care  of  the 
additional  capacity.  The  building  when  completed 
will  be  about  70  feet  Avide  by  400  feet  long  and  will 
complete  the  foundry  as  originally  laid  out. 

Sandwich,  Ont.— The  Fisher-  Foundry  Co.  proposes 
to  build  a  $200,000  factory  here. 

Toronto,  Ont. — The  works  committee  approved  the 
plans  of  the  General  Fire  Extinguisher  Co.  for,  a  fac- 
tory on  Dundas  St.    Approximate  cost,  $500,000. 

Hamilton,  Ont.— The  International  Plow  Works  Co. 
will  erect  a  $100,000  extension  to  its  present  large 
plant. 

Hamilton.  Ont.— The  United  Aircraft  Engineering 
Corporation  of  New  York  has  offered  to  erect  and 
operate  a  municipal  airdrome  if  the  city  will  provide 
a  site. 

Winnipeg,  Man.— Work  on  a  new^  110,000-volt  trans- 
mission cable,  to  run  from  the  Winnipeg  power  plant 
at  Point  du  Bois,  Man.,  parallel  to  the  present  cable, 
will  be  started  immediately  and  completed  before 
November,  1920,  according  to  an  announcement  made 
by  J.  G.  Glassco,  manager  of  the  city  power  and  light 
deitartment.  The  new  line  Avill  cost  the  city  $750,- 
()()()  Extension  to  the  city  office.  5-1  King.  St.,  and  to 
the  power  plant  on  the  Winnipeg  River  will  bring  the 
total  to  be  spent  on  improvements  to  $1,270,000. 

Dartsmouth,  N.S.— Imperial  Oil  Co.  plans  to  enlarge 
its  refinery  here  very  shortly.  An  expenditure  of  ap- 
proximately $1,000,000  will  be  involved  in  connection 
with  the  work.  Chief  engineer,  Thos.  Montgomery,  56 
Church  St.,  Toronto. 

Boynton  &  Williams,  dealers  in  contractors'  supplies, 
have  moved  to  new  and  larger  offices  and  warerooms  at 
42  Lombard  Street,  Toronto.  George  P.  Beswick,  sec- 
retary of  the  Purchasing  Agents'  Association,  and  for 
twenty  years  with  the  Poison  Iron  Works,  Toronto,  has 
been  appointed  office  manager  and  purchasing  agent  of 
the  Boynton  &  Williams  organization.  At  the  new 
warehouse  a  large  stock  of  pipe,  valves  and  fittings  is 
being  carried.  The  firm  also  acts  as  representatives 
for  a  number  of  American  manufacturers,  and  deals  m 
new  and  used  machinery. 

Gait.  Out.— Work  has  start. •(!  on  a  142  by  32  ft.  ex- 
tension to  the  machine  shop,  and  44  by  26  ft.  addition  to 
the  moulding  shop  of  the  Perfect  :Machinery  Co.  Brick 
construction. 

Excavation  work  is  well  advanced  for  the  extension 
which  tlic  Str.'l  ('(iMipany  of  Canada.  r>iniitcd.  arc  mak- 


ing to  their  ))oll  and  nut  l)uil(ling.  This  extension  will 
provide  an  additional  floor  space  of  60,600  sq.  ft.  The 
extra  accommodation  will  bo  used  partly  for  storage 
and  shipping  and  partly  to  enlarge  the  facilities  for  the 
various  manufacturing  processes.  The  estimated  cost 
of  the  work  is  $200,000.  The  new  building  will  be  four 
stories  high,  of  reinforced  concrete  construction.  F.  G. 
Peden,  of  Montreal,  is  the  architect,  and  the  Anglin- 
Norcro.ss  Co.,  Ltd.,  of  Montreal,  have  the  general  con- 
tract. 

Niagara  Falls,  Ont. — Under  the  name  of  the  Niagara 
Wire  Weaving  Co.,  the  Lindsay  Wire  Weaving  Co.,  of 
Cleveland,  Ohio,  is  spending  $220,000  on  the  erection  of 
a  plant  here. 

Hamilton,  Ont. — A  permit  for  an  extensive  four- 
story  addition  to  the  factory  of  the  B.  Greening  Wire 
Co.,  Napier  Street,  has  been  issued  to  W.  H.  Yates.  Es- 
timated cost,  $40,000. 

Vancouver,  B.C. — There  will  be  an  expenditure  of 
$600,000  made  by  the  Imperial  Oil  Co.  for  the  plant 
of  loco,  on  Burrard  Inlet.  The  extensions  include  ad- 
ditions to  the  treating  plants,  acid  restoring  plants,  and 
refinery. 

London,  Ont. — Building  permit  issued  to  the  Mc- 
Clary  Mfg.  Co.,  for  erection  of  a  three-story  shop  build- 
ing, 61  by  183  ft.,  on  Adelaide  Street.  Estimated  cost, 
$55,600. 


That  there  is  a  steady  demand  for  all  products  in  the 
stove  and  enamelware  industry  in  Canada  is  the  con- 
viction of  A.  M.  Smith,  Sales  Manager  of  the  McClary 
Manufacturing  Company  of  London,  Ont.  The  pro- 
duction of  Canadian  plants  is  not  at  present,  but  may 
be  in  the  not  distant  future,  influenced  by  the  amount 
of  steel  that  can  be  secured  from  the  mills.  The  pro- 
ducers do  not  hold  out  too  great  hopes  for  an  early 
return  to  normal  shipments.  So  far  as  the  stove  manu- 
facturers are  concerned,  they  are  not  believed  to  be  in 
immediate  danger  of  running  short  of  supplies.  Mr. 
Smith's  investigations  in  Great  Britain,  earlier  in  the 
present  year,  convinced  him  that  there  is  a  wide  mar- 
ket for  the  products  of  Canadian  stove-makers.  So  far 
as  Europe  is  concerned,  there  is  the  draw'back  that  the 
types  of  stoves  in  general  use  are  quite  different  from 
those  produced  in  Canada  which,  of  course  reduces  the 
chances  of  doing  business  with  the  Continent. 


The  present  shareholders  of  the  National  Steel  Car 
Company  of  Hamilton,  Ont.,  will  hand  their  stock, 
common  and  preferred,  to  the  new  company  that  will 
operate  the  plant.  They  ai-e  to  be  allowed  19,000  shares 
in  the  new  concern,  valued  at  $1,250,000.  It  has  not 
been  decided  as  yet  how  the  new  shares  are  to  be  allot- 
ed.  A  meeting  of  shareholders  will  be  held  shortly, 
when  new  officers  will  be  elected  and  the  shares  will 
be  divided.  In  the  meantime  the  old  officials  will  carry 
on,  according  to  the  announcement  of  Thomas  O  Scott, 
the  secretary-treasurer. 


It  is  announced  from  Belleville  that  A.  P.  Gillies,  on 
■behalf  of  the  Tivani  Electric  Steel  Company  of  that 
city,  and  allied  interests,  has  applied  to  the  Hydro- 
Electric  Power  Commission  for  quotations  on  a  supply 
of  50.000  horse-power,  to  be  delivered  at  its  proposed 
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si.  el  iilniil.  to  l)t;  tTcctetl  prosiinmbly  at  Belleville.  New 
York  mining  and  f^iif^ineerinur  experts  have  visited 
Bcllcvillo  and  North  Hastings  the  past  week.  They  look- 
ed over  the  various  iron  ore  deposits  in  Tudor  and 
Wollaston  townships,  and  have  been  favorably  impress- 
ed with  the  immense  ore  bodies  there  awaiting  develop- 
ment. 

Tlie  Booth  Electric  Furnace  Co.,  whose  incorporation 
was  announced  in  these  columns  a  few  weeks  ago,  has 
opened  up  the  following  district  offices  in  connection 
with  the  sale  of  electric  furnaces  for  melting  steel,  iron, 
and  non-ferrous  metals.  For  New  York  and  New  Eng- 
land, Edward  B.  Stott  &  Company,  Flatiron  Building, 
New  York  City,  with  Mr.  B.  P.  Tweedy,  Secretary  of 
the  company,  directly  in  charge;  for  Eastern  Pennsyl- 
vania, New  Jersey,  Maryland,  Delaware  and  Southern 
Atlantic  Coast  states,  Northern  Engineering  Company, 
:{0G  Chestnut  Street,  Philadelphia,  with  Mr.  F.  W.  Dor- 
an  in  charge ;  for  Northeastern  Ohio,  western  Pennsyl- 
vania, and  Western  New  York  State,  Mr.  Chas.  L.  Fos- 
ter, formerly  Sales  Manager  of  the  Electric  Furnace 
'Company,  of  Alliance,  Ohio,  with  offices  at  879  The  Ar- 
cade, Cleveland,  Ohio.  In  connection  with  these  dis- 
trict offices  a  complete  staff  of  engineers  and  metal- 
lurgists will  be  maintained  so  that  the  needs  of  custom- 
ers can  be  promptly  met  and  adequately  taken  care  of. 
Further  announcements  will  be  made  of  the  opening  of 
other  district  offices,  arrangements  for  which  are  being 
completed. 

The  De  Long  Hook  and  Eye  Company,  a  branch  of 
a  large  American  concern,  have  decided  to  instal  a 
plant  at  Woodstock,  Ont.,  for  the  manufacture  of  hooks 
and  eyes.  The  parent  concern  are  manufacturers  of 
many  iron  and  steel  products.  The  Woodstock  branch 
will  employ  from  fifteen  to  twenty  hands  at  the  start. 

The  big  programme  of  development  under  way  at  the 
iron  plant  of  Baldwins  Limited,  in  Toronto,  make  it 
obvious  that  the  production  of  heavy  steel  castings  and 
drop  forgings  will  be  a  natural  line  along  which  to  ex- 
pand. The  present  plant  site  on  Aslibridges  Bay,  to- 
gether with  additional  lands  under  option,  is  suffi- 
ciently lai'ge  to  permit  of  extension  plans  of  consider- 
able magnitude.  It  is  suggestive  that  vessels  of  24  feet 
■draught  can  find  dockage  accommodation  in  the  ship 
channel :  it  is  also  noteworthy  that  plans  are  under  con- 
sideration for  the  canalization  of  the  St.  Lawrence.  The 
realization  of  the  accessibility  of  the  Great  Lakes  to 
•ocean  vessels  may  be  in  the  future.  This  would  make 
it  possible  to  carry  on  export  trade  and  to  bring  in  iron 
ore  cargoes  from  the  Atlantic  seaboard.  The  manage- 
ment of  Baldwins  consider  that  the  use  of  coal  as  fuel 
is  too  costly  for  the  rolling  mills  under  present  condi- 
tions. Either  electric  power  or  fuel  oil  will  be  em- 
ployed in  the  rolling  mills.  While  the  phases  of  manu- 
facture employed  in  the  present  plans  are  important, 
they  do  not  exhaust  the  field  of  possibilities  in  connec- 
tion with  an  industry  of  this  kind.  The  company  look 
forward  to  transacting  export  business.  Much  of  this 
may  be  to  Great  Britain,  in  steel  products  that  can  be 
made  more  enonomieally  in  Canada.  The  consunip- 
eion  of  large  quantities  of  scrap  will  be  guaranteed 
thronsj-h  the  operation  of  the  electric  furnaces  in  ths 
])roduction  of  sfeel  sheets,  which  will  provide  a  do- 
mestic as  well  as  the  present  export  market. 

The  MacKinnon  Steel  Co..  Limited,  of  Sherbrooke. 
Quebec,  has  been  awarded  the  contract  for  the  steel 


superstructure  of  the  highway  bridge  which  the  Gov- 
ernment of  the  Province  of  Quebec  has  arranged  to 
erect  over  the  Batiscan  River,  at  Batiscan,  Que.,  on  the 
uMontreal-Quebec  highway.  This  bridge,  which  i.s  over 
twelve  hundred  feet  long,  will  be  one  of  the  largest 
highway  bridges  in  the  Province  of  Quebec. 

The  Ottawa  (Jar  Manufacturing  Company,  Limited, 
are  erecting  a  new  brass  foundry  on  Slater  Street,  Ot- 
tawa, in  close  proximity  to  their  main  plant.  Construe 
tion  work  is  well  under  way  and  when  completed  this 
ifoundry  will  be  one  of  the  most  up-to-date  in  Canada. 
The  main  building  of  the  foundry  is  50  ft.  by  112  ft. 
with  extra  buildings  for  coke  storage,  metal  storage 
and  so  forth.  This  extension  was  made  necessary  on  ac- 
count of  the  rapid  growth  in  this  firm's  business.  Mr. 
T.  Ahearn  is  president,  W.  Y.  Soper  vice-president,  W. 
M.  Arnold  general  manager,  and  W.  H.  Inglis.  who  has 
had  many  years  experience  with  several  of  the  largest 
foundries  on  the  continent,  is  superintendent  of  their 
foundry. 


PRESIDENT  STAYS  WITH  LOCOMOTIVE  CO. 

At  a  meeting  of  the  Board  of  Directors  of  the  Can- 
adian Locomotive  Company  held  in  Toronto  on  Nov. 
4th,  President  F.  G.  Wallace  was  persuaded  to  retain 
his  position  with  the  company  and  was  given  six 
months  leave  of  absence.  This  effectively  sets  at  rest 
the  rumor  that  another  company  might. take  control 
following  Mr.  Wallace's  departure  but  there  is  ap- 
parently nothing  of  that  nature  contemplated.  The 
following  official  statement  was  given  out:  "A  meet- 
ing of  the  directors  of  the  Canadian  Locomotive  Com- 
pany was  held  in  Toronto  today  for  the  purpose  of 
taking  action  upon  the  resignation  tendered  by  Mr. 
F.  G.  Wallace,  president  of  the  company.  The  board 
unanimously  insisted  on  Mr.  Wallace  retaining  office, 
granting  him  a  six  months  leave  of  absence,  which  he 
has  accepted.  This  arrangement  would  indicate  that 
no  outsider  will  be  brought  into  the  company,  and  it  is 
probable  that  Mr.  Wallace  will  leave  the  affairs  of 
the  company  in  the  hands  of  ^Ir.  William  Casey,  gen- 
eral manager." 


OXYGEN  TO  BE  MADE  IN  TORONTO. 

An  indication  of  the  wide  and  increasing  market  for 
oxygen  for  use  in  Avelding  and  other  industrial  pro- 
cesses is  given  by  the  incorporation  of  the  National 
Electro-Products  Company  in  Toronto.  The  directors 
of  the  new  company  are  President,  W.  J.  Cluff,  of  the 
Canada  Pipe  and  Steel  Company,  Toronto;  vice-presi- 
dent, H.  W.  Bcauelaire.  of  Montreal:  directors.  W.  W. 
Near,  president  of  the  Page  Hersey  Iron  and  Tube  Co.. 
Ltd.,  Toronto;  R.  J.  Cluff,  Toronto;  A.  MeDougall. 
Toronto ;  G.  H.  Duggan.  president  Dominion  Bridge 
Co.,  Ltd.,  Montreal ;  W.  Angus,  vice-president  of  the 
same  company. 

The  companies  repi'esented  by  the  directorate  have 
subscribed  $1,200,000  out  of  a  total  authorized  capital 
issue  of  $2,000,000.  and  no  public  offering  of  stock  will 
be  made.  The  directors,  as  will  be  ob.served.  are  all 
connected  with  industrial  operations  in  which  large  quan- 
tities of  oxygen  are  used.  Presumably  the  new  com- 
pany will  not  limit  itself  to  the  making  of  oxygen. 


December,  1919. 


IRON  AND  STEEL  OP  CANADA 


305 


PUSHING  WORK  ON  BIG  TORONTO  STEEL 
PLANT. 

Managing-  Director  of  Baldwins,  Limited,  in  Canada 
on  visit  to  Baldwins  Canadian  Ste3l  Corpora- 
tion— Huge  plant  being  built  in  Toronto. 

A  one  iiiillioii  dollar  cxliMisiou  is  being  built  by  Bald- 
win's, Limited,  to  the  plant  of  the  British  Forcings 
:Con  pany  on  Ashbridges  Bay,  Toronto,  which  the 
Baldwins  have  acquired.  Tbe  addition  will  accom- 
modate three  tin  plate  mills.  The  present  buildings 
are  also  being  refitted  and  equipped.  It  is  announced 
that  active  manufacturing  operations  will  be  started 
just  as  soon  as  the  plant  can  be  put  in  readiness.  Bar 
iron,  the  raw  material  used.  ,is  to  be  brouglit  fi-oni 
Wales,  the  supply  being  cheaper  there  than  in  the 
United  States.  A  125-ton  power  wheel  is  now  being 
installed  and  about  2,000  men  will  be  employed  at  the 
commencement  of  active  operations  next  spring. 

•I.  C.  Davies,  managing  director  of  the  Baldwin 
Steel  Corporation,  and  Roger  Beck,  chairman  of  the 
Swansea  Ilarbor  Board  of  Commissioners,  are  now  in 
Toronto  in  connection  with  the  work  of  getting  the 
big  plant  under  way.  Mr.  Davies  in  a  speech  at  a 
bincheon  given  in  his  honor  at  the  King  Edward  Hotel 
said  that  owing  to  the  supply  of  power  and  the  condi- 
tions of  sup])lying,  the  company  would  lujt  be  able  to 
manufacture  at  tlie  plant  right  away.  T'ntil  the  com- 
pany made  its  plant  self-contained  ami  manufactured 
its  own  steel  they  would  be  under  an  obligation  to 
the  United  States  for  the  supply  of  steel. 

Mr.  Davies  estimated  that  Canada's  requirements 
a  year  at  present  in  tin  plate,  galvanized  sheet  and  like 
commodities  ran  to  200,000  tons  Toronto  was  an  ideal 
centre  for  distribution  and  he  l)plieved  that  before  long 
tliat  city  would  be  an  ocean  port.  "So  long  as  the 
labor  is  sane  I  have  no  fear  of  it,"  he  said.  "I  have 
13,000  to  14,000  men  to  look  after  in  our  home  factory 
and  we  had  not  one  siimle  stril<o  dui-ing  the  wliole 
of  tlio  war  period." 


Mr.  ./.  ('.  Dfivii's  finrl  Mr.  Rof/rr  Bi'vh\  nf  Baldwins,  Ltd. 


The  president  of  Baldwins  Canadian  Steel  Corpora- 
tion, as  the  new  organization  is  to  be  known,  is  to  be 
Mr.  A.  M.  Russell  of  Hugh  Russel  and  Sons,  Montreal, 
the  Canadian  representatives  of  Baldwin's,  Limited,  of 
Swansea,  Wales.  The  British  Forgings  plant,  when 
taken  over,  had  a  capacity  of  60,000  tons  of  steel  out- 
put per  year.  It  Avas  built  during  the  war  by  the 
Imperial  Munitions  Board,  mainly  for  the  purpose  of 
taking  advantage  of  the  excessive  steel  turnings  and 
the  form  of  scrap  that  was  being  placed  on  the  market 
as  a  result  of  the  great  industry  in  shell  manufacture. 
Ten  Heroult  electric  furnaces  of  2,000  h.p.  each  were 
installed  for  the  purpose.  The  plant,  when  operated 
under  full  capacity,  had  an  output  of  400  tons  of  steel 
per  day  and  200,000  forgings  per  month.  With  the 
signing  of  the  armistice  the  Imperial  Munitions  Board 
placed  the  plant  on  the  market  and  negotiations  Avere 
subsequently  opened  between  Mr.  Russel,  representing 
the  Swansea  steel  magnates,  and  Toronto  officials.  Mr. 
Russell  went  to  Wales  and  succeeded  in  interesting  his 
English  principals  in  the  proposition  Avith  the  result 
that  Avhat  Avill  prove  one  of  the  biggest  steel  plants  in 
Canada  was  secured  for  Toronto. 

DOMINION  STEEL  CORPORATION 

English  Experts  Reported  to  Recommend  "Scrap- 
ping" of  Steel  Plant! 

London,  Dec.  9. — The  expenditure  of  from  ten  to 
fifteen  million  dollars  on  improvement  of  the  Domin- 
ion Steel  plant  is  planned  as  part  of  the  proposed  re- 
organization of  the  company  by  the  introduction  of 
British  capital,  according  to  a  statement  by  Col.  Grant 
Morden  today. 

Details  of  the  ncAV  scheme,  afforded  by  Morden, 
shoAV  that  it  is  very  comprehensive,  involving  the  co- 
ordination of  activities  of  the  Canada  Steamship 
Lines,  the  Century  Coal  Co.  and  Dominion  Iron  and 
Steel,  in  shipbuilding,  and  operation  on  a  large  scale. 
Although  there  is  a  strong  Viekers  interest  in  the 
British  syndicate,  Avhieh  is  taking  $35,000,000  Avorth 
of  stock  in  the  steel  company,  Morden  said  no  amal- 
gamation with  the  Canadian  Viekers  Avas  proposed. 

He  said  British  engineers  after  a  complete  survey 
of  the  company's  plant,  had  reported  in  favor  of 
scrapping  nearly  all  of  it,  as  it  Avas  very  out-of-date 
and  the  installation  of  a  ncAV  plant  at  a  cost  of  be- 
tween tAvo  and  three  million  pounds.  When  this  has 
been  done  Morden  thinks  large  possibilities  in  the 
way  of  export  as  Avell  as  home  trade  are  before  the 
company.  For  years  to  come,  it  Avas  expected,  there 
would  be  a  shortage  of  steel  and  of  ships.  The  steel 
company  Avould  make  steel  and  if  the  Canadian  Gov- 
ernment Avould  assist  shipbuilding  Avith  a  subsidy,  the 
company  Avould- build  ships.  The  Canada  Steamship 
Lines  Avould  thus  be  supplied  Avith  ncAV  tonnage  needed 
for  the  projected  extension  of  their  services  to  Brit- 
ish, French,  Belgian,  Dutch  and  probably  American 
and  Grecian  ports.  Every  such  vessel  Avould  be  under 
Canadian  registry  and  thus  help  form  the  nucleus  of 
a  Canadian  Mercantile  Marine,  Avhich  Avould  be  en- 
tirely free  from  the  liam))ering  influence  of  control 
exercised  by  the  British  i\Iinistry  of  Shipping. 

Asked  Avhether  a  holding  company  Avould  be  formed 
to  co-ordinate  the  activities  of  the  different  companies 
concerned,  Morden  said  there  was  a  possibility  of 
Ibis  and  denied  there  was  any  deal  on  at  present  for 
the  inclusion  of  tbe  Nova  Scotia  Steel  and  Coal_  Com- 
pany in  the  ucav  scheme. — Montreal  "Gazette." 
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SHIPBUILDING  NOTES 


Pacific  Coast. 

Total  figures  of  ships  built  and  launched  in  British 
Columbia  during  the  first  seven  months  of  1919  show 
an  interesting  comparison  with  those  of  the  past  two 
years.  Li  1917  twelve  wooden  schooners,  one  wooden 
steanler,  and  one  steel  steamer,  totaling  37,300  tons, 
were  launched,  the  value  approximating  $7,400,000. 

During  1918  twenty-six  wooden  steamers,  four 
schooners  and  ten  steel  steamers,  having  a  total  ton- 
nage of  145,000  and  a  value  of  $25,000,000,  were  placed 
in  the  water. 

During  the  first  seven  months  of  1919  thirty-three 
wooden  steamers,  five  schooners,  and  seven  steel 
fttcamers  with  a  combined  tonnage  of  12#,000  and  a 
value  approximating  $24,000,000,  were  launched. 

The  last  named  period  shows  probably  the  bigh 
water  mark  of  the  indi;stry  under  present  conditions. 
The  program  of  the  Imperial  Munitions  Board,  com- 
prising 27  wooden  steamers,  has  been  completed,  as 
also  has  the  construction  of  the  1,500  ton  wooden 
steamers  for  the  French  government;  but  twelve  of 
the  larger  3,500  ton  wooden  steamers  for  the  French 
government  are  still  under  construction  or  to  be  built. 
Of  steel  steamers,  seven  are  either  building  or  about 
to  be  laid  down  for  the  Canadian  government. 

The  tonnage  of  vessels  still  under  construction  or  on 
order  is  102,000,  of  a  total  value  approximating  $17,- 
800,000.  The  majority  of  this  program  will  be  com- 
pleted within  a  few  months.  A  few  of  the  steel  steam- 
ers not  yet  laid  down  will  not  be  launched  until  late 
in  1920. " 

There  is  a  probability  of  further  orders  being  placed 
with  British  Columbia  shipyards,  both  by  the  Dominion 
government  and  by  foreign  interests,  but  at  the  pres- 
ent time  no  definite  announcements  are  forthcoming. 
It  is,  however,  probable  that  some  additional  orders 
for  steel  ships  will  shortly  be  placed,  as  the  demand  for 
new  tonnage  is  still  insistent.  As  regards  wooden 
steamers  also  the  future  is  uncertain  but  the  satisfac- 
tion expressed  by  the  French  authorities  as  to  the 
high  class  construction  of  the  wooden  steamers  built 
at  the  Victoria  yards  has  led  to  a  belief  that  further 
orders  for  this  class  of  vessel  will  be  forthcoming. 

North  Vancouver,  B.C.— 'Contracts  for  two  steel 
steamers  of  8,350  deadweight  tons  each  has  been 
awarded  to  the  Wallace  shipyards,  North  Vancouver, 
by  the  Dominon  government.  Work  will  commence 
immediately. 

The  grading  has  been  prepared  on  a  site  adjoining 
the  British-American  Paint  Company's  works  for  a 
marine  railway  which  will  be  capable  of  handling  ves- 
sels up  to  the  largest  tug  in  Victoria  Harbor.  The  or- 
iginal plans  called  for  a  floating  drydock  and  this  will 
be  constructed  at  the  Inner  Harbor  site  when  business 
is  slack  in  boat  repairing.  Within  two  weeks  it  is  ex- 
pected to  have  the  marine  railway,  which  will  be  elec- 
trically driven,  in  operation.  Work  will  then  be  com- 
menced on  a  machine  ship.  The  proposal  is  to  both 
build  and  repair  small  craft  at  the  new  plant  which  was 
a  shipyard  many  years  ago.  The  marine  railway  has 
been  made  necessary  by  the  amount  of  work  which  has 
been  sublet  to  other  firms  owing  to  lack  of  facilities, 
lit  is  planned  to  gradually  add  to  the  plant  ecjuipment 


until  the  original  plans  are  fulfilled.  The  shortage  of 
launches  at  Victoria  this  year  augurs  well  for  the  new 
enterprise,  which  is  to  turn  out  small  craft  of  evf-ry 
kind,  from  life  boats  to  tug  boats. 


Interviewed  regarding  the  report  that  the  J.  Cough - 
Ian  &  Sons'  firm  was  interested  in  the  matter  of  build- 
ing ships  for  two  new  companies,  the  Vancouver  Ship- 
building Company  and  the  Western  Canada  Steamships 
[Company,  Mr.  J.  Coughlan,  sr.,  declined  to  discus.^  the 
matter  in  detail,  but  stated  that  the  firm  had  not  suffi- 
cient contracts  to  assure  continuity  of  operations  for 
'any  great  length  of  time  and  was  arranging  to  build 
fiome  vessels  privately  so  as  to  avoid  the  necessity  of  lay- 
ing off  men  during  the  winter  months. 

Mr.  Coughlan  expressed  confidence  that  steel  ship- 
building would  be  a  permanent  indu.stry  in  British 
Columbia  although  there  was  admittedly  .some  difficulty 
in  obtaining  immediate  orders.  No  advice  had  yet  been 
received  from  J.  J.  Coughlan,  who  is  at  present  in  the 
East,  as  to  how  many  more  vessels  would  be  ordered 
from  the  firm  by  the  Canadian  Government,  but  Mr. 
iCouglan,  sr.,  feels  that  the  government  could  not  con- 
tinue to  place  orders  much  longer  and  that  private  en- 
terprise must  now  step  into  the  breach.  His  firm,  he 
said,  would  naturally  do  everything  within  its  power 
to  ensure  the  endurance  of  the  industry  it  had  created 
and  the  formation  of  private  companies  to  build  ships 
as  an  essential  step  to  that  end. 


Great  Lakes  and  Maritime. 
Levis,  Que. — The  newly  formed  National  Shipbuild- 
ing Co.  has  taken  over  the  old-time  Veilleux  shipyards 
here  and  will  build  at  least  fifteen  large  vessels  for 
which  contracts  have  been  secured. 

The  Canadian  Pacific  Railway's  North  Atlantic 
fleet  is  expected  shortly  to  include  14  vessels  with  a 
gross  tonnage  of  165,000  tons.  Eleven  of  these  ves- 
sels are  now  in  the  service,  and  three  others,  the  Em- 
press of  Britain,  Victorian  and  Virginian,  are  being  re- 
fitted after  war  service. 

It  is  announced  in  Glasgow  that  the  Donaldson  Line 
had  ordered  six  new  .steamers  for  the  Atlantic  trade, 
and  that  the  Anchor-Donaldson  Line  were  to  biiild  two 
new  vessels  for  their  Glasgow  and  Montreal  route. 
Seven  of  the  liners  will  be  constructed  in  Clyde  yards, 
while  the  remaining  vessels  will  be  built  at  Barrow- 
in-Furness. 

During  the  war  the  Donaldson  fleet  suffered  heavily 
from  enemy  action,  the  passenger  steamers  Athenia 
and  Letitia  being  lost  at  sea  and  four  cargo  ve>scK 
also  being  sunk.  To  make  good  these  losses  and  in 
anticipation  of  the  expansion  of  trade  the  joint  firms 
have  ordered  the  new  liners. 

With  the  release  of  ships  from  requisition  to  the 
British  Government  and  the  growing  production  in 
the  yards  in  the  United  Kingdom,  various  steamship 
companies  are  planning  many  new  Canadian  services. 

George  J.  Hearn.  manager  of  the  Canadian  Mission 
in  London,  recently  went  to  Paris  to  interview  Ruman- 
ian representatives  there  in  connection  with  the  es- 
tablishment of  a  permanent  steamship  service  between 
Canada  and  that  country.  As  a  result  it  is  announced 
that  four  vessels  will  probably  be  put  on  the  route, 
ami  it  is  understood  two  of  them  have  already  been 
secured.    So  great  a  vohime  of  commercial  business 
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has  grown  out  of  the  Caiiadian  roiiti-act  for  the  supply 
of  goods  to  Kuiiiauia  under  a  Kt'voi-iuiieut  credit  of 
$25,000,000  tliat  a  permanent  service  will  be  uecessar}-. 
The  contract  itself  is  now  almost  completed. 

The  Pacific  Steam  Xavijjation  Co.  is  making  inquiries 
as  to  business  offering  from  Eastern  Canada  to  Chili. 
A  number  of  their  boats  are  now  in  the  service  of  the 
British  Government,  and  when  released  their  idea  is 
to  have  monthly  sailings  from  Halifax,  provided  suf- 
ficient business  is  in  sight.  At  the  present  time  this 
line  operates  a  regular  service  from  New  York  to 
Chili. 

Kldcr  Dempster  &  Co.,  Ltd.,  have  decided  to  take 
over  the  Philadelphian,  now  completing  at  the  Bel- 
fast yard  of  Messrs.  Harland  &  Wolff,  Ltd.,  for  their 
Canadian  and  South  African  service.  The  vessel  will 
be  known  as  the  Xew  Mexico.  This  company  will  have 
delivery  within  the  next  three  months  of  three  other 
vessels  now  in  hand.  Several  other  vessels  of  the 
same  type  ("N,"  standard)  are  on  the  stocks. 

The  St.  John,  New  Brunswick,  Board  of  Trade  an- 
nounces that  during  the  coming  season  a  Franco-Can- 
adian line  to  St.  Nazaire  and  the  Houston  Line  to 
Buenos  A\'res  and  Montevideo  Avill  operate  from  that 
port: 

St.  John,  as  an  ocean  port  of  export,  has  made  rapid 
progress  during  the  past  five  years,  its  export  figures 
having  during  that  period  reached  a  total  of  $700,- 
000,000.  It  is  now  the  second  port  of  export  in  Can- 
ada, being  excelled  only  by  Montreal.  The  steamship 
services  connected  with  the  port  in  the  winter  months 
are  as  follows:  Canadian  Pacific  Ocean  Services,  which 
includes  tlie  Allan  Line  ;  these  boats  run  to  Liverpool 
and  London ;  Furness-Withy  Line^ — London  and 
Havre ;  Head  Line — Belfast,  Dublin,  and  Avonmouth ; 
Manchester  Line — Manchester;  Royal  Mail  Steam 
Packet  Service — Bermuda,  St.  Kitts,  Antigua,  Mont- 
serrat,  Dominica,  St.  Lucia.  Barbadoes,  St.  Vincent, 
Grenada,  Trinidad,  Demarara ;  Anchor-Donaldson 
Line — Glasgow ;  South  Africa  and  New  Zealand  Line 
— Capetown,  Duran,  Algoa  Bay,  Lorenzo  Marquez, 
Delagoa  Bay,  South  Africa ;  Melbourne  and  Sydney, 
Australia,  Lyttleton,  Auckland  and  Dunedin,  New 

Zealand.   

STEEL  RAILS. 
She  sailed  out  o"  Snndcrland  with  a  cargo  o'  rails — 
She  sailed  out  o'  Sunderland  all  among  the  March 
gales ; 

With  a  cargo  o"  steel  rails  toward  tlie  Baltic  .she  bore. 
An"  she'll  sail  out  o'  Snndcrland  with  steel  rails  no 
more  I 

An'  no  one  'II  tell  us,  for  no  one '11  know, 

If  she  went  at  last  sudden,  or  if  .she  went  slow. 

But  for  all  tluit  we  don't  know.  oh.  this  much  is  sure. 

She'll  sail  out  o'  Sunderland  with  steel  rails  no  more. 

An'  the  ships  out  o'  Smiderland.  they  will  i)ut  forth 
again 

Bearing  up  for  the  Baltic  in  the  wind  an"  the  rain. 
In  the  wiiul  an'  the  weather  when  the  March  gales  do 
roar 

l>ut  she'll  sail  'uit  o'  Siiii(|ri-|;iiid  with  slecl  rails  no 
more. 

An'  one  lot  o'  steel  rails,  oh.  it's  just  like  another. 
But  there's  no  lad  the  same  as  her  f)wn  to  his  mother — 
No  lad  in  the  world  like  the  mtc  tlwit  slic  bore — 
An'  iic'll  sail  out  o"  Sundn-laiid  with  steel  rails  no 
more  '. 

— C.  Fox  Smith 


CANADIAN  SPINNER  LAUNCHED  BY  CANADIAN 
VICKERS  AT  MAISONNEUVE— SEVENTH 
LAUCHING  AT  THIS  YARD. 

The  launching  of  the  Canadian  Spinner,  a  cargo 
vessel  of  8,350  tons,  at  the  yards  of  the  Canadian  Viek- 
ers  on  Saturday  afternoon,  afforded  an  opporunity  to 
Sir  Montague  Allan,  vice-president  of  the  company,  to 
pass  in  review  the  achievements  of  that  plant  in  con- 
tributing to  the  shipbuilding  industry  of  the  country. 
There  was  a  large  attendance  of  guests  at  the  cere- 
many,  and  in  welcoming  them  at  the  subsequent  re- 
ception held  in  the  board  room  and  also  in  thanking 
Mrs.  Alex.  Johnston  for  releasing  the  ship,  Sir  Mon- 
tague Allan  traced  the  history  of  the  company.  The 
Canadian  Vickers  had  been  formed  by  Mr.  F.  Orr 
Lewis,  who  had  originated  the  whole  plan  and  suc- 
ceeded in  getting  the  Vickers  firm  in  England  to  lend 
their  name,  although  the  Montreal  firm  was  purely  a 
Canadian  one.  The  old  country  firm  had  originally 
been  capitalized  at  £165,000  and  today  it  stood  at 
twenty-eight  million  pounds.  During  the  war  the 
Canadian  Vickers  had  built  many  classes  of  vessels,  in- 
cluding twenty-four  submarines  and  about  214  motor 
boats,  17  trawlers  and  26  drifters  for  British  or  Allied 
governments.  In  addition  they  had  produced  over  a 
half-million  shells,  all  of  which  showed  what  the  eom- 
panj'  had  done  in  so  short  a  time. 

"The  number  of  the  vessel  launched  today,"  said 
Sir  Montague,  "is  No.  71,  showing  that  from  1914, 
when  we  first  began  to  build  vessels  here,  np  to  the 
present  date  that  number  of  ships  had  been  turned  out. 
the  tonnage  being  about  100,000.  This  is  a  fairly 
good  record,  and  I  am  happy  to  state  that  none  of  our 
vessels  have  had  to  be  returned  for  any  trouble  with 
rivets  or  anything  of  that  kind,  and  this,  I  think,  is  a 
great  compliment  to  the  practical  men  who  compose 
our  companJ^ 

Sir  Montagu  Allan  added  that  there  were  still  four 
more  ships  to  be  built  for  the  Government  during  the 
winter  and  spring,  as  well  as  two  or  three  others  which 
Avould  keep  them  going  into  next  autiimn.  He  wished 
to  emphasize  the  fact  that  the  shipbuilding  industry  in 
Canada  owed  deep  gratitude  to  the  Hon.  C.  C.  Bal- 
lantyne.  Minister  of  Marine,  for  the  policy  he  had  ad- 
vocated and  adopted.  He  noticed  a  statement  in  the 
press  to  the  effect  that  the  Government  program  in- 
cluded fift.y-three  ships,  of  which  a  good  many  had  al- 
read.y  been  delivered,  and  also  that  those  already  com- 
missioned Avere  expected  to  pay  for  themselves — "a 
decided  departure  from  the  Government  ownership  as 
we  understand  it,"  he  added  amid  laughter. 

The  Deputy  Minister  of  Marine,  Mr.  Alexander 
Johnston,  said  that  a  Canadian  shipowner  who  had 
bought  two  British-made  ships  had  inspected  the  Mais- 
onneuve  plant  and  had  declared  that  the  ships  made 
here  were  not  onl.v  equal  to  but  superior  in  point  of 
equipment  and  workmanship  to  ships  purchased  in 
the  yards  of  Great  Britain.  The  speaker  urged  that 
Canadians  must  not  rest  content  with  ship-building 
of  the  present  size  but  must  aim  at  bigger  types  and 
turn  out  12,000  instead  of  8,350-ton  vessels.  It  was 
personal  enthusiasm  on  the  part  of  the  Minister  of 
Marine  that  had  been  the  chief  factor  in  pushing  to 
a  successful  issue  the  building  of  the  Canadian  Gov- 
ernment Merchant  Marine  fleet. 

The  "Canadian  Spinner"  is  a  vessel  of  8,350  tons 
(1.  \vt.,  400  feet  in  length,  52  ft.  in  breadth,  and  31 
fl    !ii(Hild(M|  depth. 
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FROM  THE  GREAT  LAKES  TO  THE  SEA. 

Report  called  for  on  possibility  of  widening  th/i  St. 
Lawrence  between  Montreal  and  Kingston — 
Vast  possibilities  of  traffic  devslopment. 

Mr.  W.  J.  Stewart,  Chief  Hydrographer  for  the  Do- 
minion, has  been  appointed  by  the  Government  to  con- 
fer with  Colonel  Charles  Kellar  of  the  United  States 
War  Department  with  a  view  to  the  preparation  of  a 
report  on  the  feasibility,  cost,  etc.,  of  certain  improve- 
ments to  the  navigation  of  the  St.  Lawrence  River  for 
the  International  Joint  Commission. 

Toronto  as  a  Great  Seaport. 

So  runs  a  brief  dispatch  recently  to  hand  from  Ot- 
tawa, and  like  most  official  di.spatehes  it  entirely  misses 
the  big  point  of  the  story.  The  real  romance  of  the 
development  of  the  St.  Lawrence  was  well  stated  re- 
cently by  Mr.  Franklin  K.  Lane,  Secretary  of  the  In- 
terior in  the  United  States  Government,  and  incidental- 
ly a  Canadian  by  birth.  He  declared  that  if  and  when 
the  St.  Lawrence  River  between  Montreal  and  Lake 
Ontario  was  made  navigable,  and  .subject  also  to  th3 
completion  of  the  Welland  and  Soo  Canal  widening 
schemes,  the  Great  Lakes  would  become  an  American 
Mediterranean.;  using  the  term  American,  of  course, 
in  the  broader  sense ;  that  Toronto  and  other  cities 
along  the  water  front  would  become  maprnifie-'^nt  sea 
ports ;  and,  finally,  that  Canada  and  the  United  States 
would  save  16,000,000  tons  of  coal  annually. 

Nor,  indeed,  is  this  all.  Mr.  Lane  said  that  the  Great 
Lakes  would  become  an  American  Mediterranean  for 
at  least  eight  months  of  the  year,  but  here  another 
story  can  be  linked  to  his.  There  is  a  scheme  under 
consideration  at  Ottawa  right  now  to  dam  the  Straits 
of  Belle  Isle  between  Newfoundland  and  Labrador, 
and  thus  divert  the  cold  currents  out  into  the  Atlantic. 
It  is  claimed  that  in  this  way  the  St.  Lawrence  would 
no  longer  be  closed  by  ice  for  a  third  of  every  year. 
If  this  plan  can  be  carried  through  successfully,  it 
adds  just  fifty  per  cent  to  Mr.  Lane's  already  wonder- 
ful vision  of  the  future. 

It  is  stated  that  the  first  project  would  save  the  Can- 
adian and  American  Governments  16,000,000  tons  of 
coal  a  year.  Under  favorable  conditions  of  power  load 
factor,  and  of  river  regulation  by  lake  storage,  it  would 
appear  that  full  utilization  would  give  to  each  of  the 
two  countries  420,000,000  kilowatt  hours  a  month  in 
addition  to  the  30,000,000  already  developed  on  the  St. 
Lawrence.  Translated  into  terms  of  fuel  conservation, 
this  would  mean  as  stated  8,000,000  tons  of  coal  a 
year  saved  to  each  of  the  two  countries. 

For  the  purpose  of  this  page,  however,  the  maiu 
factor  is  the  effect  the  scheme  might  have  upon  the 
development  of  Canada's  Great  Lakes  port.  These,  of 
course,  are  the  ports  of  Ontario  and  the  huge  volume 
of  business  "they  handle  may  be  guessed  by  the  fact 
that  in  the  last  year  on  record  there  passed  through 
tliem  nearly  $1,000,000,000  worth  of  goods,  about  even- 
ly divided  between  exports  and  imports. 

Vast  Export  Trad 3. 

Vast  quantities  of  wheat  come  down  from  Ontario's 
grain  shipping  ports  at  Fort  William  and  Port  Arthur, 
at  the  head  v»-f  the  Great  Lakes,  and  from  all  the 
thousand  and  one  busy  manufacturing  towns  in  the 
middle  parts  of  the  Province  there  is  sent  out  an  im- 


mense quantity  of  manufactured  goods;  agricultural 
implements  and  machinery,  iron  and  steel  goods,  rail 
way  equipment,  domestic  utilities,  factory  supplies, 
rubber  and  textile  and  wooden  manufactures:  and  a 
host  of  other  things. 

Hitherto  Ontario  has  always  been  faced  by  this  dif- 
ficulty: that  with  all  her  indomitable  industry-  she  has 
had  no  proper  outlet  for  getting  her  exportable  surplus 
out  of  the  country.  She  could  rail  it  to  Montreal  or 
one  of  the  Atlantic  ports,  or  she  could  ship  it  via  Ni- 
agara to  New  York  or  Boston.  The  first  of  these  al- 
ternatives, which  was  the  one  mostly  adopted,  placed 
an  additional  expense  on  the  selling  price  of  her  pro- 
ducts, representing  the  difference  between  rail  and 
sea  carriage.  The  second  was  repugnant  for  patriotic 
reasons. 

There  is  a  third  route,  obviously  destined  by  nature 
as  Ontario's  way  to  the  sea  and  that  is  the  St.  Law- 
rence River  which  forms  a  link  one  thousand  miles 
in  length  between  the  Great  Lakes  and  the  Atlantic, 
between  Ontario  and  her  customers  overseas.  Unfor 
tunately  nature  left  a  "joker"  in  the  Great  Lakes.  She 
gave  to  Canada  and  the  United  States,  jointly,  the 
biggest  expanse  of  fresh  water  in  the  world,  with 
magnificent  potentialities  for  transportation  and  fish- 
eries and  other  things;  but  at  the  same  time  she  con 
neeted  this  magnificent  series  of  inland  waterways  by 
rivers  so  shallow  and  narrow  that  they  could  only  be 
traversed  by  small  craft. 

Giant  Grain  Freighters. 

And  in  the  meantime  Ontario's  export  business  was 
growing  by  leaps  and  bovmds.  She  began  to  .ship  her 
grain  in  larger  and  ever  larger  vessels,  culminatinir 
in  the  giant  grain  freighter,  "The  Grant  Morden, " 
which  has  a  capacity  of  600,000  bushels.  It  belongs 
to  the  Canada  Steamship  Lines  and  incidentally  was 
built  in  Ontario  by  the  well-known  Port  Arthur  Ship- 
building Company,  Avhose  record  of  having  produced 
the  largest  ship  ever  built  in  this  country  still  stands. 

Long  before  the  building  of  the  "Grant  Morden" 
there  had,  of  course,  been  attempts  to  clear  the  course 
for  shipping  to  go  right  through  from  the  head  of  the 
Great  Lakes,  a  thousand  miles  one  side  of  Montreal,  to 
the  Atlantic,  a  thousand  miles  on  the  other  side ;  truly 
a  magnificent  project.  To-day,  the  way  is  clear  for 
the  largest  freighters  from  the  head  of  the  lakes  to 
the  Eastern  end  of  Lake  Erie,  and  at  this  point  the 
Welland  Canal  is  being  widened  to  clear  the  way  into 
Lake  Ontario.  There  will  then  only  remain  the  St. 
Lawrence  between  Kingston,  at  the  eastern  end  of  the 
Great  Lakes,  and  Montreal. 

It  would  be  a  costly  project  (possibly  $65,000,000)  to 
enlarge  that  stretch  of  river  so  as  to  accommodate  big 
sea-going  ships,  but  that  is  not  the  point.  Like  the 
Manchester  Ship  canal  in  England,  which  literally 
made  the  port  of  Manchester,  now  ranking  fifth  in  th^ 
United  Kingdom,  the  cutting  of  a  big  through  sea 
channel  from  the  Great  Lakes  to  the  Atlantic  would 
"make"  the  ports  of  Ontario.  Such  a  channel,  no 
matter  what  it  cost,  would  pay  its  interest  charges 
and  ultimately  liquidate  its  capital  cost  by  the  sheer 
prosperity  which  it  would  inevitably  develop  in  the 
Great  Lake  ports. — Ship  Building  and  Harbor  Con 
structiou. 
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BELCHER  ISLANDS  CONTAIN  GOOD  SHOWING 
OF  IRON  AND  OTHER  ORES. 

{From  Our  Turunto  Correspondent.) 
That  the  Belcher  Islands,  up  in  Hudson  Bay,  contain 
extensive  deposits  of  iron  ore  and  that  the  whole  James 
Bay  and  Hudson  Bay  region  possesses  climatic  and 
otiier  conditions  that  sliould  dispel  the  conception  of 
many  that  the  district  is  within  the  Arctic  Circle,  is 
the  conviction  of  James  McEvoy,  a  mining  engineer, 
who  has  just  returned  to  Toronto  after  looking  over  the 
ground  for  the  Belcher's  Islands  Iron  Mines,  Limited. 
The  Islands  are  situated  340  miles  north  of  Moose  Fac- 
tory and  500  miles  a  little  south  of  east  from  For  Nel- 
son, or  50  miles  off  the  east  coast  of  Hudson  Bay,  above 
Cape  Jones  and  it  takes  ten  days  by  the  present  method 
of  communication  to  travel  by  canoe  and  motor  boat 
from  Cochrane  to  the  Islands.  Mr.  McEvoy  reached 
.Moose  Factory  September  10th,  and  at  that  time  they 


be  found  there  large  areas  of  intrusive  rock  which  is 
mineral-bearing,  as  well  as  pre-Cambrian  rocks.  In 
these  rocks  not  only  iron  but  some  of  the  more  precious 
metals  may  be  expected  to  be  found.  Iron  and  copper 
are  said  to  have  been  discovered  in  the  district.  There 
is  gi'cat  need,  however,  says  Mr.  McEvoy,  aside  from 
railway  connection,  of  geological  work  outlining  the 
mineral  bearing  ones  and  a  hydrographic  survey  of  the 
cast  coast; 

In  regard  to  the  navigability  of  the  waters  of  James 
and  Hudson  Bay,  Mr.  McEvoy  says  that  apart  from 
a  shallow  portion  near  the  west  shore,  the  whole  ex- 
panse of  water  is  navisable  for  vessels  of  all  drafts, 
even  to  ocean  going  craft,  and  that  the  only  thing  es- 
■sential  to  the  development  of  ocean-going  trade  is  the 
construction  of  harbors.  Under  the  present  lack  of  rail 
communication  from  Cochrane  up,  James  Bay  is  inac- 
cessible except  by  canoe  travel  with  many  portages. 


Hematite  Ore  Outcrop  on  Belcher  Island. 


were  cutting  barley  and  growing  splendid  vegetables. 
He  had  expected  to  find  cold,  wintry  weather,  but  there 
had  not  even  been  a  frost  up  to  October  1st,  when  he 
left  the  district  and  blue-berries  and  cranberries  were 
plentiful. 

Mr.  McEvoy  is  a  strong  advocate  of.  the  improvement 
of  communication  between  the  southern  section  at  Coch- 
rane and  the  shore  of  James  Bay,  and  says  that  the 
linking  up  of  the  districts  by  a  railway  would  open  up 
a  vast  area  of  agricultural  and  mineral  lands.  He  has 
a  vision  of  the  James  Bay  and  Hudson  Bay  areas  be- 
ing a  very  important  point  on  the  communication  line 
between  the  east  and  west  which  would  become  a  great 
strategic  central  distribution  point  and  a  great  asset  to 
the  province.  The  eastern  side  of  Hudson  Bay,  he  says, 
has  not  been  prospector]  to  any  fxtcnt.  but  there  are  to 


although  James  Bay  is  open  till  New  Year's  Day  and 
the  rivers  leading  to  it  freeze  up  early  in  November. 
iShould  the  T.  &  N.  0.  extend  its  line  to  James  Bay  it 
■would  open  up  some  valuable  areas  of  excellent  spruce 
timber.  The  fishing  resources  of  the  region,  also,  are 
extensive  and  with  proper  railway  facilities  fish  could 
be  delivered  in  Toronto  from  James  Bay  in  twenty- 
four  hours. 

Mr.  McEvoy 's  report  to  his  company  is  not  j-et  avail- 
able, but  it  is  understood  to  express  a  favorable  opinion 
on  the  iiossibilities  of  the  iron-ore  deposits  of  the  re- 
gion. The  Belcher  Islands  cover  a  considerable  area 
and  are  fifty  miles  from  the  nearest  mainland.  They 
are  occupied  by  forty  families  of  Esquimaux  who  live 
by  fishing  and  hunting,  red  and  white  foxes  and  polar 
bears  beint;'  thcii-  chief  game. 
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ANCIENT  BELIEFS  AND  PRACTICES  IN  RELA- 
TION TO  STEEL. 

C^ojisidcriii^'  the  state  of  inind  find  Ia(!k  of  knowledge 
of  natural  laws  in  ancient  times  and  during  the  Middle 
Apes,  it  is  not  to  be  wondered  at  of  finding  supersti- 
tious beliefs  of  all  kinds — and  traces  of  them  have 
lingered  into  modern  times.  1  know  the  time,  some 
forty-five  years  ago,  when  an  Knglish  firm  started  a 
branch  of  their  English  works  in  the  United  States 
with  English  workingmen  who  refused  to  harden  the 
tools  (which  they  had  manufactured)  in  American 
water,  insisting  that  the  water  for  hardening  purposes 
must  be  imported  from  England  which  was  done  for 
a  while.  At  that  time  I  worked  in  a  machine  and 
engine  shop  in  a  Pennsylvania  city  where  tons  of  car- 
penter tools,  hatches,  adzes,  etc.,  were  cast  of  mal- 
leable iron,  then  shipped  to  some  place  in  New  York 
where  they  were  hardened  and  ground  and  sold  as 
American  tool  steel — while  the  tools  made  of  American 
steel  were  sold  as  English  imported  tools.  Fifty  years 
ago  many  people  did  not  believe  good  tools  could  be 
made  in  this  country.  Of  course  not  when  they  were 
made  of  malleable  iron.  The  most  cruel  hardening 
process  was  practiced  when  hardening  Damascene 
swords  intended  for  some  Asiatic  potentate. 

A  strong,  healthy  slave  was  selected  and  tied  down 
upon  a  suitable  bench ;  then  the  heated  sword  to  be 
hardened  was  run  through  the  live  slave  in  the  belief 
that  the  warm  blood  of  a  human  being  was  the  best 
and  most  reliable  hardening  medium  fit  for  kings  and 
e-mperors  only. 

"Wootz"  steel  was  used  in  making  these  Damascene 
swords.  This  steel  was  made  in  small  crucibles,  a 
couple  of  pounds 'at  a  time  at  each  melt.  Wrought 
iron  was  cut  into  small  pieces  and  a  given  quantity 
of  leaves  of  a  given  plant  were  put  into  the  crucible 
with  the  iron  and  a  cover  luted  on.  The  blast  was 
produced  by  skin  bellows  operated  by  compressing  one 
bellow  with  one  foot  while  opening  a  second  bellow 
with  the  hand,  thus  alternating  the  pressure.  In  Eu- 
ropean countries  a  good,  reliable  sword  was  so  highly 
valued  in  the  early  Middle  Ages  that  its  possessor  had 
it  carried  into  the  church  and  had  the  sword  baptized 
and  christened  by  the  priest  with  the  name  of  a  saint, 
the  same  as  children  are  christened  today.  Hence  the 
ingenuity  exerted  to  use  the  best  hardening  medium 
in  conformity  with  the  lack  of  knowledge  of  the  nature 
of  iron  and  steel.  The  principle  of  cementation  was, 
however,  understood  and  practiced  by  putting  the 
iron  into  iron  boxes,  covering  it  with  charcoal  and 
heating  the  box  for  a  long  time. 

Because  of  the  erroneous  idea  that  the  degree  of 
hardness  of  a  tool  or  sword  depended  upon  the  ab- 
sorption of  the  steel  of  the  organic  contents  of  the 
hardening  medium,  every  smith  had  his  own  secret  for 
preparing  an  ett'ective  hardening  fluid,  hence  the  great 
varietv  and  exaggerated  notions  of  preparing  such 
tluids." 

In  1555  Cosmos  De  Medici  i)repared  a  hardening 
fluid,  composed  of  the  sap  of  plants  and  claimed  to 
be  so  effective  that  the  sculptor,  Francisco  Taddo, 
coidd  chisel  a  marble  fountain  and  three  statues  with 
one  chisel  hardened  with  that  fluid.  Another  fluid  was 
made  from  mixing  honey,  alum,  borax,  the  urin  of  a 
goat,  salt  and  olive  oil.  This  was  used  for  softening 
steel. 

In  order  to  make  steel  so  hard  that  it.  would  cut 
iron,  the  following  liardeiiing  fluid  was  recommended: 


Deremhcr,  1;M!» 

The  distilled  juice  of  turnips  and  of  the  roots  fif 

I'lK-urrihers. 

iioiling  the  iron  in  water  which  contains  the  bark 
of  Punic  apple  trees  will  turn  it  into  steel. 

To  soften  steel  :  (.'atch  human  blood  in  a  dish,  let 
the  thick  part  of  the  blood  settle,  pour  off  the  thin, 
bloody  water  and  with  a  brush  apply  it  on  the  heated 
steel.  The  steel  will  absorb  the  contents  of  the  blood 
water  and  soften  it. 

Here  again,  as  in  the  hardening  of  the  Damascene 
swords  by  running  them  through  a  live  human  body, 
crops  out  the  belief  of  the  absorptive  qualities  of  the 
steel  and  the  value  of  the  contents  of  the  human  blood 
as  a  hardening  or  softening  medium. 

The  fact,  already  known  to  the  ancients,  that  the 
surface  of  iron  could  be  hardened  by  heating  it  in 
(iharcoal,  undoubtedly  led  to  the  belief  of  the  steel 
becoming  hard,  or  soft,  by  absorbing  substances  out  of 
the  hardening  fluid.  Hence  the  eagerness  to  find  the 
most  effective  substance. 

Who  is  ready  to  blame  them  when  even  in  modem 
days  physicians  proclaimed  the  cell  theorj'  as  the 
source  of  disease  until  the  microscope  revealed  the 
existence  and  presence  of  bacteria  as  the  true  source 
of  sickness  and  infection.  Yours  truly, 

PAUL  kreuzpoixt5:er. 

In  Proceedings  of  Steel  Treating  Research  Society. 


A  STEEL  PROJECT  FOR  BRITISH  COLUMBIA. 

It  is  reported  from  Vancouver  that  Thomas  Sum- 
raerson  &  Sons  of  Darlington,  England,  are  consider- 
ing the  establishment  of  a  steel  plant  on  Vancouver  Is- 
land, a  project  which  was  carefully  considered  and 
worked  out  seven  or  eight  years  ago.  Mr.  Percy  Scott 
iLeggatt,  a  director  of  Messrs.  Summerson  &  Sons  is  now 
in  Vancouver,  and  he  is  reported  to  have  said  that  in- 
vestigations of  the  iron  ore  of  Texada  Island  have 
yielded  excellent  results. 

It  is  also  rumoured,  in  connection  with  the  reorganiz- 
lation  of  the  finances  of  the  Canadian  Collieries  (Duns- 
tmuir)  Limited,  that  if  the  property  is  formally  taken 
iover  by  the  bondholders,  a  steel  plant  is  likely  to  l)< 
erected  at  Union  Bay,  which  is  now  a  shipping  port 
lOf  the  Canadian  Collieries.  No  confirmation  of  this 
rumor  is  obtainable. 

There  is  every  reason  to  believe,  however,  that  the  es- 
tablishment of  a  blast  furnace  and  open  hearth  plant 
of  the  orthodox  type  is  likely  to  take  place  on  Vancou- 
ver Island  in  the  near  future. 


METAL  QUOTATIONS. 

Fair  prices  for  ingot  metals  in  Montreal  as  at  Decem- 
ber 8th,  1919: 

Per  Lb. 


Electro  copper   2i 

Casting  Copper   23V^ 

Lead   8Vi 

Tin   59 

Zinc   101/2 

Antimony   11    . , 

Aluminum   33 

Steel  Bars   $3.10 

Plate   3.35 
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THE  FUTURE  OF  BENZOL. 

Mr.  T).  K.  Wattlewortli  (Gas  World)  describes  some 
of  the  troubles  of  benzol  as  a  motor  fuel  and  their 
remedy.  Complaints  usually  take  one  of  the  folloAV- 
ing  forms: — (1)  The  valves  and  valve  steins  of  the 
en}?ine  became  coated  with  a  giinnny  substance,  with 
the  result  that  in  time  they  stuck  in  the  <^uides ;  (2) 
the  valve  faces  became  deeply  pitted  and  corroded; 
(3)  in  cold  weather  the  benzol  froze,  usually  in  the 
carburetor  jet,  which,  of  course,  resulted  in  the  pulling? 
up  of  the  engine;  (4)  the  benzol  contained  water, 
which  collected  into  drops,  found  its  way  into  the 
carburetor,  and  prevented  the  free  flow  of  fuel  to  the 
jet. 

The  causes  of  these  troubles  are  now  well  known 
to  benzol  producers.  The  trxmimy  deposit  on  the  valve 
stems  is  caused  by  insufficient  washing  of  the  benzol 
with  sulphuric  acid.  Tliere  are  certain  impurities  in 
the  crude  benzol  which,  although  quite  liquid  under 
ordinary  conditions,  are  capable  of  being  polymerized 
into  resinous  compounds.  Strong  sulphuric  acid  pos- 
sesses the  pro})erty  of  bringing  about  this  change,  and 
it  is  for  this  reason  anujug  others  that  the  crude  ben- 
zol is  Avashed  with  H.O.V.  Insufficient  Avashiug  leaves 
some  of  these  compounds  in  the  benzol  unchanged, 
with  the  result  that  the  heat  and  pressure  of  the 
motor  cylinder  complete  the  change,  and  the  poly- 
merized resins  are  formed  there  instead  of  in  the  ben- 
zol washer.  These  resins  find  their  way  down  the 
valve  stems,  and  in  time  we  get  a  "suck-up"  valve. 
Experience  has  shown  that  in  washing  bezol  the  best 
results  can  be  obtained  only  by  using  the  strongest 
acid.  Pitting  of  the  valve  seat  results  when  using 
benzol  which  contains  an  excessive  amount  of  sulpuhr. 

All  commercial  benzol  contains  sulphur,  chiefly  as 
thiophene  and  carbon  disulphide.  Thiophene  is  re- 
moved to  a  large  extent  during  the  washing  with  sul- 
phuric acid.  On  account  of  the  low  boiling  point  of 
the  carbon  disulphide,  the  foreninnings  always  con- 
tain a  large  propoi-tion  of  this  impurity,  and  by  dis- 
carding this  fraction  the  amount  of  sulphur  in  the 
total  distillate  can  be  considerably  reduced.  To  ob- 
tain the  best  results  the  still  should  be  started  up  very 
slowly,  and  the  flow  of  distillate  kept  very  small  until 
the  greater  portion  of  the  carbon  disulphide  is  frac- 
tionated off.  A  trouble  frequently  arising  from  the 
use  of  a  benzol  containing  an  excess  of  sulphur  is 
the  thickening  of  the  lubricating  oil,  but  only  when 
vegetable  oils  are  used.  The  sulphur  in  the  benzol  is 
oxidized  during  the  explosion  to  sulphuric  acid,  and 
this  reacts  with  the  vegetable  oils  and  thickens  them. 
The  trouble  can  bo  overcome  by  using  mineral  lubri- 
cating oils,  but  the  real  remedy  is  the  elimination  of 
the  sulphur  from  the  fuel. 

Freezing  of  the  benzol  in  cold  weather  is  entirely 
due  to  its  being  too  high  in  benzene,  but  the  addition 
of  from  15  to  20  per  cent  of  toluol  will  reduce  the 
freezing  point  of  the  benzol  well  below  the  tempera- 
tures usually  met  with  in  this  country. 

Water  is  usually  found  in  benzol  which  has  not  been 
sufficiently  matured;  and  for  this  reason  the  benzol 
.should  be  allowed  to  stand  in  the  storage  tanks  some 
days  before  being  transferred  to  drums,  tank  wagons, 
etc.  All  storage  tanks  .should  l)e  fitted  with  drain 
cocks  at  their  lowest  point,  so  that  any  water  accumul- 
ated may  be  nm  off.  When  loading  drums  and  tins, 
all  benzol  should  be  run  through  a  finc-incsh  gauze. 


ELECTRIC  WELDING  IN  THE  IRON  AND  STEEL 
INDUSTRY. 

Some  interesting  information  bearing  on  the  useful- 
ness of  electric  welding  in  the  iron  industry  was  given 
in  a  paper  read  before  the  American  Institute  of  Elec- 
trical Engineers,  by  F.  K.  Dalton  of  the  Hydro-Electric 
Power  Commission  at  the  Engineers'  Club  in  Toronto 
on  Novend)er  21st.  When  the  German  ships  interned  in 
American  poi-ts  were  taken  over  by  the  United  States 
it  was  found  that  enormous  damage  had  been  done  to 
the  propelling  machinery,  particularly  to  the  engines. 
Cast-iron  portions  of  the  equipment  suffered  severely, 
so  much  so  that  the  Germans  in  listing  the  damage  done, 
made  notes  to  the  effect  that  the  damage  done  could 
aiever  be  repaired.  A  period  of  at  least  a  year  and  a 
half  was  estimated  as  the  least  time  in  which  repairs 
could  be  effected,  but  by  the  use  of  the  arc-welder  this 
time  was  cut  down  to  about  five  months.  The  various 
types  of  equipment  on  the  market  today  were  fully  de- 
scribed by  Mr.  Dalton  and  the  welding  practise  in  gen- 
eral was  fully  gone  into.  Are-welding,  both  by  direct 
and  alternating  current  has  come  into  considerable 
prominence  during  the  past  few  years,  and  has  found 
many  applications.  The  arc-welded  ship,  without  rivets, 
is  more  than  a  pos>sibility,  and  throughout  the  iron  and 
steel  industry,  from  the  steel  mill  to  the  machine  shop, 
electric  welding  is  used,  not  only  to  repair  break-downs, 
but  as  an  aid  in  the  production  of  the  finished  product. 


OBITUARY. 

The  death  is  announced  of  Mr.  E.  L.  Gilpin  of 
Sydney,  N.S.,  following  pneumonia,  at  the  early  age 
of  forty-three  years. 

Mr.  Gilpin  Avas  property  agent  of  the  Dominion  Iron 
&  Steel  Company,  and  secretary  of  the  Employees  Mu- 
tual Benefit  Society.  Joining  the  Steel  company's 
staff  twenty  years  ago,  before  the  plant  was  built,  he 
had  been  in  the  company's  service  for  as  long  a  time, 
if  not  longer,  than  any  other  official  or  employee.  As 
property  agent  of  the  compan.y,  he  was  brought  much 
into  touch  with  the  municipal  and  civic  officials  of 
Sydney  and  district,  and  took  much  interest  in  the 
civic  development  of  the  city.  As  secretary  of  the 
Benefit  Society  he  was  kno\ra  to  all  the  employees  of 
the  company,  and  in  other  directions  his  activities 
were  varied  and  extended. 

.  Mr.  Gilpin  belonged  to  a  family  with  a  long  and 
honorable  record  in  Nova  Scotia,  his  father,  Dr.  Edwin 
Gilpin,  having  been  Commissioner  of  Mines  for  many 
vears.  His  grandfather  was  Dean  of  the  Cathedral  of 
Halifax. 


In  factories  where  needles  are  made  the  grindstones 
throw  off  great  quantities  of  minute  steel  particles,  al- 
though the  dust  is  too  fine  to  be  perceptible  to  the 
eye.  Breathing  the  dust  shows  no  immediate  eft'ect, 
but  gradually  sets  up  irritation,  usually  ending  in  pul- 
monary consumption,  and  formerly  almost  all  the 
workmen  died  before  the  age  of  forty.  Ineffective  at- 
temi)ts  were  nuide  to  screen  the  air  by  gauze  or  linen 
guards  for  nose  and  mouth.  At  length  the  use  of  the 
magnet  was  suggested,  and  now  masks  of  magnetized 
steel  wire  are  worn  by  the  workmen,  and  effectually 
remove  the  metal  dust  before  the  air  is  Invathed. 
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MAGNESIUM. 


A  question  which  is  bound  to  receive,  consideration 
in  ail  leading  industrial  countries  after  the  war,  is  the 
continuation  or  abandonment  of  works  put  up  to  sup- 
ply special  material,  which,  in  pre-war  days,  was  im- 
ported from  other  countries,  where  the  production  of 
these  particular  products  has  attained  an  economic 
basis.  These  considerations  particularly  apply  to  the 
manufacture  of  the  rarer  metals,  not  merely  our  old 
friends  the  steel  hardeners,  like  tungsten  and  molyb- 
denum, but  the  metals  whose  special  qualities  suggest 
that  they  may  form  valuable  raw  material  for  engi- 
neering purposes,  either  in  their  pure  form  or  as  al- 
loys— such  metals,  for  instance,  as  magnesium  and 
cobalt. 

Magnesium,  besides  being  one  of  the  constituents  of 
duralumin,  was  used  in  the  production  of  star  and 
tracer  shells,  tracer  bullets,  and  also  for  the  produc- 
tion of  special  explosives  known  as  "Ofourite,"  which 
consisted  simply  of  a  mixture  of  magnesium  powder 
and  an  oxydising  agent.  Prior  to  the  war,  this  coun- 
try's demand  was  small,  amounting,  probably,  to  100 
tons  a  year,  and  was  derived  entirely  from  two  Ger- 
man works — the  Grieseiiheim  Electron  Gesellschaft  A. 
G.,  and  another  plant  operating  near  Bremen.  Up 
to  about  30  or  40  years  ago,  magnesium  was  manufac- 
tured by  Messrs.  Johnston,  Matthey  &  Co.,  at  Patri- 
croft,  where  they  employed  the  sodium  process,  the 
metallic  sodium  being  one  of  the  products  of  their 
Patricroft  works.  However,  the  development  of  the 
electrolytic  process  in  Germany,  using  as  raw  materials 
the  chlorides  of  magnesium  and  potassium  from  the 
great  Strassfurt  deposits,  made  competition  impossible 
— at  any  rate  in  a  commodity  of  so  small  application, 
and  the  manufacture  was  abandoned. 

On  the  outbreak  of  war,  the  German  imports  Avere 
immediately  cut  ofif,  and  stocks  obtainable  from  other 
centres  do  not  appear  to"  have  exceeded  a  few  ewts. 
Under  these  circumstances,  it  was  obvious  that  the 
manufacture  must  be  immediately  recommended  in 
this  country.  At  this  time,  Messrs.  Vickers,  Ltd.,  as 
the  manufacturers  of  duralumin,  took  the  matter  of 
production  in  hand.  At  Patricroft,  not  only  had  the 
plant  gone,  but  the  men  who  operated  it  had  also 
passed  out,  so  that  it  became  necessary  to  recom- 
mence operations  altogether.  Two  alternatives  pre- 
sented themselves:  either  to  follow  the  German  prac- 
tice of  electrolysis  analogous  to  the  Castner  sodium 
process,  which  is  practically  that  worked  out  by  Sir 
Humphrey  Davey,  of  else  to  fall  back  on  the  old  sod- 
ium process.  As  electrolytic  processes  are  notoriously 
slow  to  perfect,  and  the  price  was  not  material,  the 
sodium  process  was  naturally  selected,  and  within 
three  months  magnesium  was  actually  being  turned  out 
at  the  works  at  Greenwich  by  the  Magnesium  Metal 
Co.,  Ltd.,  which  company  had  been  formed  by  Messrs. 
Johnson,  Matthey  &  Co.  and  Messrs.  Vickers  expressly 
for  this  purpose.  The  Magnesium  Metal  Co.,  produced 
the  bulk  of  the  supply  available  during  the  war,  al- 
though we  understand  that  small  quantities  were  im- 
ported from  Canada,  where  the  manufacture  had  been 
instituted  as  a  war  measure. 

Concurrently  with  the  production  of  magnesium  by 
the  old  process,  the  Magnesium  Metal  Co.  proceeded 
to  try  out  electrolytic  manufacture,  and  the  position 
to-day  is  that  they  have  a  unit  of  a  capacity  of  100 
tons  per  annum  about  to  begin  operations. 


As  regards  raw  material,  there  are,  of  course,  large 
supplies  available  from  Greece,  but  a  successful  pro- 
cess has  been  worked  out  which  would  enable  the  de- 
posits of  dolomite,  the  double  carbonate  of  magnesium 
and  calcium,  in  the  Peak  District,  to  be  utilized  in  case 
of  foreign  supplies  being  cut  off,  though,  naturally,  at 
a  somewhat  higher  cost.  There  are  also  large  supplies 
of  magnesia  mineral  in  Canada  (ct.  M.  J.,  May  17, 
1919,  p.  299),  South  Africa,  and  Australia,  so  that  the 
industry  is  satisfactorily  situated  in  relation  to  raw 
material. 

At  the  present  moment  material  is  in  short  supply, 
commanding  22s.  6d.  to  30s.  per  lb.,  as  compared  with^ 
say,  5s.  before  the  war,  and  unless  supplies  are  avail- 
able from  Germany,  for  which  very  low  offers  are  re- 
ported to  have  been  made,  there  can  be  little  material 
available  until  the  Magnesium  Metal  Co.'s  new  works 
are  producing.  As  soon  as  that  moment  arrives,  how- 
ever, it  is  obvious  that  the  price  must  fall  very  con- 
siderably; in  fact,  it  is  anticipated  that  the  metal  will 
be  sold  ere  long  at  something  like  the  pre-war  price. 

An  important  question,  however,  still  remains  to  be 

will  the  policy  be  to  develop  it  on  a  commercial  scale 
as  has  been  done  in  the  case  of  aluminum?  This  is  a 
question  to  which  it  is  not  possible  to  give  a  positive 
answer  at  the  moment,  as,  of  course,  it  is  necessarv  to 
develop  demand  hand-in-hand  with  production.  Ideallv 
the  metal  has  great  commercial  possibilities  It  has 
equal  tensile  strength  to  aluminium,  and  is  40  per  cent 
lighter,  and  we  have  been  shown  pieces  of  metal  which 
have  been  exposed  to  the  London  atmosphere  for  a 
ong  period  without  any  signs  of  oxidation  or  de- 
terioration.   Consequently,  it  may  be  taken  that  metal 

,  If""  ^u'"*  P"""'^-'  "^'^  b^^^  produced  to  be  air 
stable.  The  importance  of  a  metal  of  similar  qualities 
to  aluminium,  but  nearly  half  as  light  again,  needs 
no  argument,  especially  in  these  days  of  enormous 
automobile  expansion,  to  say  nothing  of  aircraft  It 
will,  however,  be  necessary  to  work  out  allovs  throuc^h 
a  series  of  metallurgical  researches,  and  then  "to 
popularize  them  in  the  engineering  trades.  Such  pro- 
paganda inevitably  requires  time,  and  until  it  has 
been  etiected  production  on  a  large  scale  is  not  to  be 
looked  for.  Present  indications,  however,  are  that 
there  should  be  a  large  consumption  either  for  pure 
magnesium  or  for  alloys  containing  a  high  magnesium 
percentage  on  a  big  scale,  eventually,  perhaps,  reach- 
ing that  of  aluminium  itself,  which  is  selling  to-dav 
at  a  price  of,  say.  Is.  5d.  per  lb. 


PERSONAL 


Norman  M.  Campbell,  who  has  been  associated  with 
Canadian  Ingersoll-Rand  Company.  Limited,  for  the 
past  twenty  years,  has  resigned  his  position  as  General 
Sales  Manager  and  Director  of  that  Company,  to  take 
effect  December  31st. 

Mr.  Campbell  has  been  appointed  Managing  Director 
of  General  Combustion  Co.  of  Canada.  Limited.  Manu- 
facturers of  "Oilgas"  industrial  furnaces,  under  the 
well-known  Sklovsky  patents,  with  headquarters  in 
New  Birks  Building,  ilontreal.  and  will  assume  his 
new  duties  on  the  first  dav  of  Januarv. 


Decembor, 
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RULES  FOR  OPERATING  ACETYLENE  WELDING 
AND  CUTTING  OUTFITS. 

The  following  rules  for  operation  of  oxyacelylene 
welding  and  cutting  have  been  adopted  hy  the  West- 
ern Pennsylvania  Division  of  tlie  National  Safety 
Council : 

Under  no  condition  should  acetylene  be  used  where 
the  pressure  is  greater  than  15  lb.  per  square  inch. 

Special  care  should  be  given  to  the  storage  of  oxy- 
gen and  acetylene  tanks.  Acetylene  is  classed  as  an 
explosive  as  other  hydrocarbon  gases  and  only  a  limit- 
ed number  of  containers  should  be  stored  in  one  place. 
Oxygen  tanks  should  be  stored  in  a  separate  place 
from  acetylene  tanks. 

Oxygen  and  acetylene  tanks  should  not  be  allowed 
to  remain  near  stoves,  salamanders,  furnaces,  steam 
heaters  or  other  sources  of  heat  and  should  not  be 
exposed  unnecessarily  to  the  direct  rays  of  the  sun, 
as  an  increase  in  the  temperature  of  the  gas  will  cause 
a  corresponding  increase  in  the  pressure  within  the 
tank.  An}'  excess  of  heat  may  also  soften  the  fusible 
safety  disk  with  which  the  tank  is  provided,  causing 
it  to  blow  out  and  permit  the  gas  to  escape. 

Oxygen  tanks  should  never  be  handled  on  the  same 
platform  with  oil  or  grease  wdiich  might  find  their 
way  into  valves  on  the  tanks. 

Oxygen  and  acetylene  tanks  should  never  be  drop- 
ped or  handled  roughly  and  should  never  be  stood 
on  end  unless  fastened  so  as  to  prevent  them  from 
falling  over. 

All  empty  tanks  should  be  marked  plainly  with  the 
word  "empty"  and  returned  promptly  to  the  store- 
room. 

An  open  flame  should  never  be  used  for  the  purpose 
of  discovering  leaks  in  acetylene  tanks.  Leaks  can 
generally  bo  detected  hy  the  odor  of  the  acetylene 
gas,  and  their  location  can  be  determined  by  applying 
soapy  water  to  the  .surface  of  the  tank  and  watching 
for  the  soapy  bubbles  formed  hy  the  escaping  gas. 

No  repairs  to  oxygen  or  acetylene  tanks  or  equip- 
ment should  be  made  or  attempted.  All  defects  should 
be  reported  promptly  to  the  foreman. 

Leaking  acet.vlene  tanks  should  not  be  used,  but 
should  be  placed  in  the  open  air  and  all  open  lights 
kept  away  from  them.  All  leaking  acetylene  tanks 
should  be  reported  promptly  to  the  foreman  and  im- 
mediately returned  to  the  manufacturer. 

All  open  flames  should  be  kept  away  from  any  place 
where  there  is  any  possibility  of  acetylene  escaping. 

Care  should  be  taken  to  protect  the  discharge  valves 
of  the  tanks  from  being  bumped,  as  a  jar  may  damage 
the  valve  and  cause  it  to  leak. 

Grease  in  contact  with  oxygen  under  pressure  may 
cause  spontaneous  ignition.  Great  care  should  be  taken 
not  to  handle  threads  or  valves  Avith  oily  hands  or 
gloves,  and  gages  should  not  be  tested  with  oil  or  any 
other  hazardous  carbon.  If  a  lubricant  must  be  used, 
the  purest  glycerine  is  permissable. 

Gages,  apparatus  and  torches  requiring  repairs 
should  be  sent  to  the  manufacturer,  and  local  repairs 
should  not  be  attempted.  Valve  seats  should  never  be 
replaced  except  by  the  manufacturer. 

The  use  of  operation  of  the  pressure  regulator  or 
reducing  valve  on  oxygen  or  acetylene  tanks  should 
be  as  follows:  (a)  Open  the  discharge  valve  on  the 
tank  slightly  for  a  moment  and  then  close  it.  This  is 
to  blow  out  the  valve  any  dust  or  dirt  that  other- 
wisp  might  enter  the  regulator,  (b)  By  means  of  the 
s^ud  or  nut  connection  on  tlio  regulator,  coiinoct  the 


regulator  to  the  discharge  opening  o:'  the  tank,  (c) 
Release  the  pressure  adjusting  screw  of  the  regulator 
to  its  limit,  (d)  Open  the  needle  valve  slightly  if 
there  is  one.  (e)  Open  the  discharge  valve  on  the  tank 
gradually  to  its  full  width,  (f)  Open  the  needle  valve 
to  its  maximum  if  there  is  one.  (g)  Adjust  the  pressure 
regulating  screw  until  the  desired  pressure  is  shown 
on  the  low-pres.sure  gage. 

The  discharge  valves  on  the  tanks  should  be  opened 
slowly  and  care  should  be  taken  to  avoid  straining  or 
damaging  them  by  the  use  of  a  hammer  or  improper 
wrench.  A  special  whench  should  be  made  for  use  in 
opening  these  valves  in  case  they  stick. 

When  the  operation  of  the  cutting  or  welding  torch 
is  applied  for  a  short  time  the  needle  valve  on  the 
regulator  should  be  closed,  or  the  pressure-adjusting 
screw  should  be  released  to  keep  the  pressure  off  the 
hose.  The  torches  should  be  opened  momentarily  to 
let  the  pressure  out  of  the  hose  lines. 

Proper  precautions  should  be  taken  to  protect  the 
hose  from  flying  sparks. 

All  hose  should  be  examined  periodically  at  least 
once  every  week.  This  should  be  done  by  cutting  the 
hose  off  at  the  end  of  the  connection  and  examining 
it.  In  addition,  after  a  few  months 'use,  the  hose 
should  be  cut  off  about  two  inches  back  of  the  con- 
nection and  examined  for  defects.  A  defective  hose 
should  never  be  used. 

Special  care  should  be  taken  to  avoid  the  inter- 
change of  oxygen  and  acetylene  hose  or  piping,  as 
this  might  result  in  a  mixture  of  these  gases  that 
would  be  highly  explosive.  The  practice  of  using  right 
and  left-hand  threads  is  recommended. 

White  lead,  grea&"»  or  other  similar  substances  should 
never  be  used  for  making  tight  joints.  All  joints  and 
leaks  in  equipment  should  be  made  tight  by  soldering 
or  brasing. 

The  oxj^gen  and  acetylene  valves  at  the  base  of  the 
torch  should  be  tested  daily  for  leaks. 

Where  hydrogen  or  other  gas  is  used  instead  of  ace- 
tylene, the  same  precautions  should  be  observed  as 
for  acetylene. 

Men  using  welding  apparatus  should  wear  suitable 
welding  goggles  for  eye  protection,  having  frames 
that  are  non-conductors  of  heat  (not  celluloid),  side 
shields  to  protect  against  hot  particles  of  metal,  and 
lenses  of  proper  color. 

If  valves  becouic  frozen  they  should  be  thawed  by 
hot  water,  not  by  flame  or  hot  metal  rod. 

Portable  generators  should  not  be  used  inside  of  the 
building. 

Safet.y  devises  on  tanks,  generators  or  apparatus 
should  not  be  removed  or  tampered  with. 

In  welding  brass  or  bronze,  injurious  fumes  may  be 
given  off,  making  it  desirable  to  wear  a  respirator. 

Smoking  Avhile  on  duty  should  positively  be  prohi- 
bited. 

The  manufacturers  should  provide  couplings  for  the 
hose  which  cannot  be  mistaken  and  put  on  the  wrong 
hose.  If  the  couplings  could  be  made  with  proper  con- 
nections, it  would  be  impossible  to  make  any  mistake. 

In  storage  houses  where  hydrogen  or  acetylene  tanks 
are  stored,  the  wiring  should  conform  to  the  same  ru- 
les as  for  the  generator  house  so  that  it  would  be  im- 
possible to  cause  an  explosion  from  defective  wiring 
or  a  break  in  the  bulb. 

The  valves  on  the  piping  should  contain  neither 
copper,  brass  nor  bronze. 

In  opening  the  outlet  valve  of  a  full  tank,  do  not 
riMiiovc  the  regulator. 
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Tlic  opcnitor  sliniild  not  si  and  in  front  of  the  gages 
when  opening  the  diseharge  valves  on  the  funk.  If  the 
pressure  goes  off  suddenly,  it.  may  possihly  destroy 
the  gage,  and  if  it  does,  the  glass  and  parts  will  be 
blown  out  at  the  front. 


COST  OF  SHIPBUILDING  IN  AUSTRALIA. 

Three  .steel  vessels  have  recently  l)eeii  added  to  the 
Australian  Goveninient  merchant  fleet,  viz.,  the  De- 
lungra,  Dromaiia.  and  the  I>ilocla.  A  recent  official 
statement  was  made  to  the  eft'ect  that  the  cost  of  the 
vessels,  including  interests,  depreciation  and  working 
charges,  would  not  exceed  the  original  rough  estimate 
of  £28  per  ton,  and  that  the  cost  of  a  similar  vessel 
abroad  would  be  in  the  neighborhood  of  £38  to  £40 
per  ton  at  present.  The  wages  paid  in  connection 
with  the  Dromana  were  £3.900  more  than  what  would 
have  been  paid  in  Great  Britain,  and  the  engines,  it 
was  stated,  had  co.st  £5,000  more ;  also  that  lower  costs 
for  labor  and  material  were  necessary  to  make  the 
shipbuilding  in  Australia  commercially  successful. 

About  four  months  ago,  owing  to  the  "go  slow" 
methods  of  the  riveters  engaged  at  the  Cockatoo  Is- 
land dockyard,  Sydney,  in  the  construction  of  the 
Bilocla,  summary  notice  of  dismissal  Avas  served  on 
the  men,  and  they  were  only  permitted  to  resume  work 
on  piece  work  conditions. 

These  conditions  resulted  as  follows:  Platers  aver- 
aged £1  15s  9d  per  day ;  riveters  by  hand,  £1  9s  Id ; 
riveters  using  pneumatic  hammers,  £1  2s  7d ;  platers' 
helpers,  £1  7s  3d;  pneumatic  drillers,  £1  Is  6d,  and 
caulkers  16s  5d.  Compared  with  the  old  award  rate 
of  12s  per  day,  the  results  showed  an  increase  in  earn- 
ings as  follows:  Platers,  196  per  cent;  riveters 
(hand),  114  per  cent;  riveters  (pneumatic  hammer), 
88  per  cent;  platers'  helpers  159  per  cent;  pneumatic 
drillers,  62  per  cent;  and  caulkers,  37  per  cent.  Where 
the  platers  were  earning  the  minimum  of  £3  12s  per 
week,  they  are  now  averaging  £10  14s  6d  per  week. 

During  the  war  period  a  number  of  contracts  were 
let  to  private  firms  for  the  constriiction  of  small  cora- 
posits  vessels  of  about  1,500  tons  in  the  various  ports 
of  the  commonwealth.  All  these  contracts  have  now 
been  cancelled,  and  the  question  remains  to  be  de- 
cided what  is  to  be  done  with  such  portion  of  the  hulls 
that  have  been  constructed.  None  of  these  have  got 
past  the  stage  of  setting  up  the  frames.  Several  of 
the  firms  whose  contracts  have  been  cancelled  have 
announced  their  intention  of  completing  the  vessels. 

The  Federal  Government  have  decided  on  the  con- 
tinuance of  the  shipbuilding  scheme  as  regards  the 
steel  cargo  carriers.  It  has  been  announced  that  sev- 
eral vessels  of  10,000  tons  will  be  constructed,  and 
that  Sydney  will  ll)e  the  port  so  favored.  Ownng  to  its 
proximity  to  the  P>roken  Hill  Proprietary  Company's 
works  aiid  the  chief  coal  supplies  of  Australia  and 
other  natural  advantages,  Sj^dney  is  undoubtedly  the 
most  suitable  port  for  shipbuilding  purposes. 

Taking  into  consideration  the  fact  that  not  more 
than  10  per  cent  of  the  men  employed  had  had  any 
previous  experience  in  connection  with  shipbuilding, 
it  is  stated  that  the  authorities  do  not  view-  with  alarm 
the  increased  cost  of  labor,  and  they  anticipate  that. 


with  iiKin-  experience,  the  cost  will  be  consideral)ly  re- 
duced. 

The  Commonwealth  Government  recently  announced 
its  firm  intention  to  continue  its  shipping  operations 
regardless  of  whatever  opposition  might  be  placed 
against  it,  also  that  it  had  no  intention  of  disposinif 
of  the  present  fleet,  which  was  originally  established 
for  the  purpose  of  providing  freight  facilities  during 
the  currency  of  the  war.  Strong  opinions  were  then 
expressed  regarding  the  government's  action  in  pur- 
chasing small  and  somewhat  antiquated  vessels  at 
what  seemed  to  be  an  exorbitant  sum,  but  subsequent 
events  proved  the  wisdom  of  the  course  adopted,  and 
many  a  ton  of  freight  was  lifted  between  foreign  and 
other  ports  and  Australia  at  extremely  profitable  rates. 

At  present  forty  steamers  are  being  operated  by  the 
Commonwealth  Government,  and  it  has  also  been  di- 
recting the  course  of  nineteen  ex-enemy  steamers  al- 
most since  the  commencement  of  the  war. 


STAINLESS  STEEL. 

The  literature  relating  to  this  interesting  alloy  is  ex- 
ceedingly meager.  Two  contributions  have  been  made 
recently,  however,  which  throw  some  light  upon  the 
history  and  properties  of  this  alloy,  although  the  chemi- 
cal composition  is  not  disclosed.  Stainless  steel  was 
discovered  in  the  research  laboratories  of  Thos.  Firth 
&  Sons,  Ltd.,  Sheffield,  by  Harry  Brearley,  while  work- 
ing on  armor  piercing  projectiles  for  the  Russian  Gov- 
ernment. It  was  soon  found  that  the  new  alloy  did  not 
scale  easily  and  did  not  tarnish  when  exposed  to  the 
action  of  many  acids,  including  fruit  acids.  This  sug- 
gested its  use  in  the  cutlery  trade.  R.  F.  Mosley's  cut- 
lery works  was  the  first  to  use  it  for  this  purpose.  The 
alloy  is  not  protected  by  patents  in  England,  but  the 
foreign  patents  are  controlled  by  the  Firth-Brearley 
Stainless  Steel  Syndicate,  with  the  exception  of  the  Am- 
erican patents,  which  were  sold  to  a  co-operating  body 
of  large  steel  makers,  the  American  Stainless  Steel  Co.. 
of  Pittsburgh.  (U.  S.  P.  1,299.404,  granted  to  Elwoocl 
Haynes  on  April  1,  1919,  and  assigned  to  this  company, 
relates  to  a  chromium-iron  alloy  containing  20  to  25 
per  cent  Cr  and  0.1  to  0.5  per  cent  C..  which  is  claimed 
to  be  practically  permanent  against  fruit  acids,  ex- 
posure to  air  and  rain,  etc.). 

This  steel  is  capable  of  attaining,  by  suitable  heat 
treatment,  a  wide  variation  in  mechanical  properties 
up  to  extreme  hardness.  It  does  not  scale  appreciably 
under  800  deg.  C,  while  its  tensile  strength  is  not  ma- 
terially reduced  at  400  deg.  C.  This  property,  in  com- 
bination with  the  resistance  to  erosion,  led  to  the  use 
of  the  alloy  for  the  manufacture  of  exhaust  valves  for 
airplane  engines.  Among  other  engineering  applica- 
tions of  the  alloy  may  be  mentioned :  Turbine  blades, 
pump  rods  and  valves,  acid  pumps,  rams,  cotters,  evap- 
orating pans,  races  and  rollers  for  bearings,  steam 
traps,  etc.  Since  the  .steel  is  unaffected  by  .salt  water  or 
f>ea  air,  it  may  be  employed  for  a  variety  of  marine 
purposes.  In  the  electrical  field,  stainless  steel  is  used 
for  permanent  magnets  and  for  electric  cooking  stoves 
and  utensils,  where  the  advantages  of  permanently 
bright  and  clean  surfaces  in  assisting  the  reflection  of 
heat  and  consequent  economy  of  current  are  immediate- 
ly apparent. 
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LABOR  CONDITIONS  IN  AUSTRALIA. 

The  Kditoi-,  MiiiiiKj  t('  Scit  ntific  /'/  r.v.v.  Sail  KraiK-ist'O : 

Sir — Having  recently  spent  some  time  in  Australia 
and  New  Zealand  while  en  route  from  India  to  Cali- 
fornia. 1  thought  that  perhaps  a  short  account  of  the 
labor  conditions  now  prevailing  at  the  Antipodes  might 
interest  you.  I  should  explain  that  owing  to  the  number 
of  people  waiting  at  Ilong  Kong  and  Shanghai  to  cross 
the  Pacific  1  was  uiud)le  to  get  a  passage  to  America 
by  that  route,  so  I  decided  to  proceed  to  Australia 
and  take  my  chance  of  a  passage  from  there.  At  the 
same  time  I  knew  that  1  was  liable  to  be  held  up  there 
by  strikes  and  in  this  I  was  not  disappointed.  It  took 
me  four  months  to  reach  America  from  India.  It  hap- 
pened to  be  the  seamen's  turn  to  take  a  holiday,  with 
the  result  that  no  steamers  except  a  few  ocean  liners 
were  plying  round  the  coast  of  Australia,  and  between 
Australia  and  New  Zealand,  Tasmania,  Fiji,  and 
other  Pacific  islands.  Many  New  Zealanders,  includ- 
ing returned  soldiers,  were  stranded  in  Sydney  and 
Melbourne.  In  addition  to  this,  the  two  steamers  of 
the  Canadian-Australasian  Line,  being  manned  by 
Sydney  crews,  were  laid  up  on  their  arrival  from  Van- 
couver. The  steamers  of  the  Oceanic  Steamship  Co., 
being  manned  by  American  crews,  were  not  affected, 
but  they  were  booked  up  months  ahead.  There  was 
scarcity  of  sugar,  salt,  etc.,  in  Sydney  and  of  flour 
and  other  foodstuffs  in  north  Queensland.  In  these 
circumstances,  the  Queensland  Government  dredge 
was  loaded  with  200  tons  of  flour,  but  when  she  was 
ready  to  sail  for  northern  Queensland  seven  of  the 
firemen  walked  ashore  with  their  kits.  Mr.  Hughes, 
the  Prime  Minister  of  Australia,  was  on  his  way  back 
from  the  Peace  Conference,  and  in  his  absence  the 
Australian  government  seemed  to  be  afraid  to  do  any- 
thing toward  settling  the  strike  until  it  had  been  go- 
ing on  for  about  seven  months  in  Queensland  and  four 
months  in  New  South  Wales  and  Victoria. The  ships 
are  supposed  to  be  under  the  Shipping  Controller,  who 
is  an  Admiral.  There  are  thousands  of  unemployed  in 
Australia  and  surely  a  sufficient  number  of  non- 
unionists  could  have  been  obtained  who  could  stow 
cargo  and  fire  a  boiler.  But  Australia  is  so  completely 
in  the  grip  of  the  labor-unions  that  no  one  even  sug- 
gested this  way  out  of  the  difficulty,  although  it  was 
done  some  years  ago  when  the  unions  refused  to  load 
the  transport  going  to  Europe.  Of  course,  the  strike 
affected  others  besides  the  seamen  and  firemen,  name- 
ly, ship's  officers  and  engineers,  stewards,  wharf 
laborers,  teamsters,  coal  miners,  and  smelters. 

In  striking,  the  unions  were  defying  the  law,  as 
they  were  or  should  have  been  working  under  an 
award  of  the  Arbitration  Court  which  had  not  ex- 
pired, and  were  consequently  liable  (in  theory)  to  be 
fined.  After  considerable  delay  the  Secretary  of  the 
Union,  named  Walsh,  who  is  married  to  one  of  the 
notorious  English  Pankhurst  family,  was  tried  and 
fined  $r)00,  which  he  refused  to  pay  and  would  not 
allow  the  I'nion  to  pay.  As  he  still  persisted  in  defying 
the  law,  he  was  fine(l  $1000  more  and  awarded  three 
months  imprisonment,  but  without  hard  labor.  In 
fact,  after  a  short  hunger  strike  a  la  Pankhurst  he 
spent  the  time  in  the  jail  hospital  where  the  food  was 
better,  but  the  strikers  announced  that  they  would 
not  return  to  work  until  he  was  released.  The  Union 
and  its  president  were  also  summoned,  but  the  ease 
against  them  was  adjourned  from  week  to  week,  and 
by  the-  tinif  tlif  strike  terminat^Ml  nothing  had  been 


done.  If,  on  the  otlici-  hand,  I  he  employers  had  been 
at  fault,  no  time  would  have  been  lost  in  summoning 
and  punishing  them.  Such  is  life  under  a  Labor  gov- 
ernment in  Australia.  Compulsory  arbitration  has 
had  a  thorough  trial  there  and  has  been  a  complete 
failure.  During  this  strike  even  the  strikers  announced 
that  they  would  have  nothing  more  to  do  Avith  it,  al- 
though, under  Judge  Higgins,  the  unions  have  almost 
always  succeeded  in  getting  better  conditions.  This 
time  their  demands  included  an  increase  of  35  shillings 
per  month  and  better  accommodation.  As  you  are 
aware,  this  is  not  my  first  visit  to  Australia  and  these 
are  not  hasty  impressions.  I  have  lived  there  for  more 
than  ten  years  and  in  New  Zealand  for  five  years. 

Owing  to  this  strike,  25  ships  belonging  to  the  Com- 
monwealth government  were  laid  up  in  Australia  at 
an  estimated  loss  of  $50,000  per  day.  The  long-suffer- 
ing public,  of  course,  will  have  to  bear  this  loss.  One 
would  think  that  in  these  circumstances  the  Govern- 
ment would  do  its  best  to  settle  the  strike.  I  cannot 
imagine  the  American  government  allowing  3000  men 
to  hold  up  the  trade  of  this  country. 

After  the  strike  had  been  in  progress  for  some 
time  the  union  organized  gangs  of  strikers  to  go  up 
country  rabbit-catching  and  other  parties  to  go  out 
deep-sea  fishing  to  raise  money  to  further  the  good 
cause.  Every  Sunday  crowds  gathered  in  the  parks 
to  listen  to  loud-mouthed  speakers  and  the  hat  was 
passed  round  for  the  benefit  of  the  suffering  Avives 
and  children  of  the  strikers.  Soup-kitchens  Avere  also 
opened,  to  enable  the  laAvbreakers  to  hold  ou+  longer. 
Incidentally  I  may  mention  that  saloons  in  Sydney 
close  at  8  p.  m.  noAV. 

While  the  shipping  strike  was  raging  there  was  a 
miners'  strike  at  Broken  Hill,  but  as  this  is  almost  a 
chronic  condition  there  it  did  not  attract  much  notice 
in  Sydney.  All  they  want  is  a  6-hour  day,  5  days  a 
Aveek,  $5  per  shift  as  a  minimum  Avage  for  men  and 
boys.  At  that  time  there  Avas  100,000  tons  of  lead 
lying  at  the  Port  Pirie  smelter,  Avhere  most  of  the 
Broken  Hill  galena  concentrate  is  smelted.  This  accu- 
mulation Avas  caused  by  scarcity  of  shipping  space.  At 
the  same  time  most  of  the  copper  mines  in  Australia 
were  shut-doAvn  for  the  same  reason  or  because  the 
cost  of  production  was  too  high  to  leave  any  profit. 
Scarcity  and  inefficiency  of  labor  Avere  chiefly  re- 
sponsible for  this.  Other  companies  complained  that 
the  Metals  Exchange  Avould  not  alloAV  them  to  sell 
their  copper. 

The  Mount  Morgan  mine  shut-doAvn  because  they 
could  not  ship  blister  copper  to  the  refinery  at 
Port  Kembla  on  aeount  of  the  shipping  strike,  and  it 
cost  too  much  to  send  it  by  rail.  The  Queensland  gov- 
ernment compelled  them  to  resume  operations  under 
thz'eat  of  taking  possession  and  Avorking  the  mine  it- 
self! The  Broken  Hill  Proprietary  Co.'s  iron  and  steel 
Avorks  at  Newcastle,  N.  S.  W.,  Avere  shut-doAvn  be- 
cause the^-  could  not  get  iron  ore  from  South  Aus- 
tralia, limestone  from  Tasmania,  and  coke  from  the 
IllaAvarra  district  of  New  South  Wales.  The  electro- 
lytic copper  refinery  at  Port  Kembla  Avas  idle  be- 
cause they  could  get  no  blister  from  Mount  Morgan 
or  Mount  Lyell  and  the  custom-smelting  department 
Avas  idle  because  no  purchased  ore  Avas  com  in  g  for- 
Avard.  This  company  had  12,500  tons  of  Avire-bars  and 
ingots  Avortli  more  than  .£100  per  ton  on  hand  in  July 
because  it  could  not  get  permission  from  the  Shipping 
Controller  to  ship  to  England,  though  most  of  it  Avas 
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sold  to  the  Hritish  government.  The  same  condition 
prevailed  at  Port  Pirie  and  Cockle  Creek  as  regards 
lead  and  zinc. 

At  the  Mount  Morgan  mine  during  the  last  half-year 
figuring  on  the  directors'  report,  the  cost  of  producing 
a  ton  of  blister  coi)per  was  about  £143  ($610.)  Fortun- 
ately for  them  they  can  produce  blister  carrying  $400 
worth  of  gold  per  ton.  At  Wallaroo,  in  South  Austra- 
lia, costs  are  $!J0  per  ton  of  blister  copper.  At  Mount 
Morgan  there  was  a  strike  because  a  returned  soldier 
was  given  a  job  in  the  mill,  although  the  man  he  dis- 
placed was  given  another  job.  The  inanager  told  them 
that  if  they  didn't  return  to  work  in  two  days  he 
would  close  the  whole  works  down.  They  returned. 
They  are  just  like  children. 

Under  the  coal  and  coke  workers'  award,  coke- 
wheelers  get  14s.  7d.  per  day.  Some  mechanics  at  Port 
Kerabla  gave  up  their  jobs  to  go  coke-wheeling. 

The  State  of  Queensland  made  a  loss  of  £1,500,000 
on  its  railroads  last  year  and  one  of  the  ministry  (who 
are  Irish  laborites)  said  he  didn't  think  they  should 
be  expected  to  pay.  They  also  made  a  loss  of  £4.5,000 
in  31/2  years  on  the  State  coal  mine  and  closed  it  down, 
but  they  now  intend  starting  an  iron  and  steel  indus- 
try. They  have  also  bought  the  mines,  railways,  and 
smelter  of  the  Chillagoe  company,  which  has  spent 
millions  on  them  in  the  last  twenty  years  and  never 
paid  a  dividend.  They  intend  to  spend  $500,000  in 
opening  the  Einaslcigh  mine  and  putting  the  smelter 
in  order.  There  is  no  chance  of  making  a  genuine 
profit.  I  have  been  there.  They  are  also  opening  up  a 
State  arsenic  mine  to  make  a  mixture  to  kill  the  prick- 
ly pear!  Can  you  beat  it! 

At  the  Mount  Elliott  smelter  in  Queensland  the 
furnace-men  went  on  strike  because  they  did  not  ap- 
prove of  the  management  lengthening  the  furnace  to 
28  ft..  To  please  them,  the  length  was  reduced  to  18 
feet.    Could  this  happen  anywhere  else  ? 

The  shipping  strike,  according  to  the  Sydney  'Sun,' 
caused  a  loss  in  wages  of  £l,3b3,000.  How  long  will 
it  take  the  poor  fools  to  make  up  this,  even  if  they  get 
an  increase?  If  they  are  not  being  paid  a  living  wage 
now  can  they  afford  to  be  idle  from  four  to  seven 
months? 

Some  years  ago  the  Kanakas  who  worked  on  the 
sugar  plantations  in  Queensland  were  deported,  and 
the  'white  Australia'  policy  was  initiated.  The  cane- 
cutting  is  done  by  contract  and  the  laborers  refuse  to 
work  unless  they  can  make  £2  or  £3  per  day.  Conse- 
quently less  cane  is  being  planted  now  than  formerly 
and  sugar  has  to  be  imported  from  Java  and  Fiji. 

At  Broken  Hill,  after  four  unsuccessful  attempts  in 
three  weeks  at  the  South  mine  and  two  by  the  Zinc 
Coi'poration,  certain  persons  succeeded  in  burning 
down  the  headgear,  130  ft.  high,  the  ore-bins,  and  part 
of  the  mill  at  the  Broken  Hill  South,  which  was  idle 
on  account  of  the  strike.  This  was  the  only  mine  at 
Broken  Hill  that  employed  any  hands — chiefly  on  re- 
pairs and  to  relieve  distress,  and  was  the  only  one 
picketed  by  strikers.  The  damage  is  estimated  at  £90,- 
000  ($400,000)  and  will  take  a  year  to  replace.  The 
Amalgamated  Miners  Association  naturally  deny  that 
they  had  anything  to  do  with  it  and  insinuate  that  it 
was  due  to  the  carelessness  of  the  management.  The 
company  offered  a  reward  of  £2000  for  information 
leading  to  the  arrest  of  the  guilty  parties. 


About  half  the  mileage  of  railways  in  New  South 
Wales  doesn't  pay,  but  more  roads  are  projected — 
with  borrowed  money,  of  cour.se — to  keep  politicians 
in  office.  The  same  old  game.  They  are  even  borrow- 
ing money  now  to  repair  roads. 

At  the  Pelaw  main  colliery,  in  New  South  Wales, 
miners  landed  in  trucks  2700  tons  of  coal  in  seven 
hours,  earning  over  £2  per  head. 

In  ten  year.s  Australia  paid  £625,000,000  for  imports. 

The  miners  at  the  Victorian  State  coal  mine  went 
on  strike  because  the  roads  were  muddy. 

It  is  reported  by  the  Commonwealth  .statistician  that 
in  .six  years  up  to  1918  there  was  2153  disputes  in- 
volving 7697  establishments.  The  workers  numbered 
9,156,589,  and  the  loss  of  wages  was  £5,073,346.  In 
1918  there  were  298  disputes. 

The  price  of  potatoes  was  fixed  by  Government  at 
£18  per  ton.  And  this  is  .supposed  to  be  an  agricultural 
country !  Wharf  laborers  at  Wellington,  N.  Z.,  refused 
to  load  potatoes  on  an  outgoing  steamer.  They  said 
the  export  of  potatoes  was  making  the  price  high  in 
New  Zealand. 

Australia's  national  debt  is  now  £700,000,000  and 
its  population  about  five  millions.  The  debt  per  head 
is  £140.  The  Government  tries  to  prevent  capital  from 
leaving  the  country;  for  example,  the  Austral-Malav 
company  bought  a  tin  mine  in  Bolivia,  but  the  Gov- 
ernment would  not  allow  them  to  rai.se  money  in 
Australia  to  work  it ;  consequently  thev  registered  a 
company  in  the  United  States  at  considerable  expense, 
but  have  now  removed  the  office  to  the  Malay  States. 

It  is  well  recognized  that  Australia  is  the  working 
man's  paradise  and  the  educated  man's  purgatory. 
For  instance,  the  Geelong  Council  advertised  for  an 
accountant  at  £156  per  annum  (10s.  per  day)  and  at 
the  same  time  increased  its  laborers'  daily  wage  to 
10s.  8d.  Many  instances  might  be  given  of  the  "same 
thing.  In  August  last  the  Waterside  Workers  Federa- 
tion applied  to  the  Arbitration  Court  for  more  pav  and 
improved  conditions.  The  secretary  said  he  thought  it 
was  quite  right  for  men  who  started  work  a't  10 
minutes  to  9  to  knock  off  at  9  o'clock  for  a  smoke.  He 
also  asked  for  treble  wages  for  Sunday  work  with  a 
minimum  of  four  hours  engagement,  which,  might 
mean  in  certain  eases— such  as  handling  explosives— 
a  wage  of  £2  13s.  for  half  an  hour's  work!  In  the  ease 
of  the  gas  employees,  members  of  the  union  claimed 
to  be  paid  interest  equal  to  the  dividend  paid  to  share- 
holders, such  interest  to  be  paid  on  the  wages  earned 
Even  Judge  Higgins  balked  at  granting  this  demand. 

In  testifying  before  the  Kailwav  Appeal  Board  in 
Queensland,  after  the  Railway  men's  Union  had  warn- 
ed Its  members  to  prevent  a  trainload  of  police  from 
reaching  Townsville  during  the  riots,  more  than  one 
unionist  swore  that  he  would  have  risked  his  life 
had  he  disobeyed  the  union  and  it  was  better  to  dis- 
obey his  employers,  namely,  the  State. 

WILLIAM  MOTHERWELL. 


Note :— The  reason  for  re-publishing  this  letter  will 
be  apparent  to  those  who  take  the  trouble  to  read  it 
—Ed. 


January,  1920. 
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EDITORIAL 


The  Growing  Importance  of  Ferro-Alloys 


The  prodiaction  of  ferro-alloys  in  Canada  has  re- 
cently developed  into  an  important  domestic  industry, 
and  Canadian  steel  companies  will  note  the  importance 
of  the  growing  control  of  alloy  metals  by  important 
groups  of  United  States  steel  interests,  and  partic- 
ularly the  out-and-out  purchase  of  the  Primos  Chem- 
ical Co.,  its  refineries  and  mines,  by  the  Vanadium 
Steel  Corporation. 

Mr.  Replogle's  statement  with  reference  to  Prof. 
Arnold's  new  formula  for  molybdenum  steel  is  the 
first  accurate  information  to  hand  regarding  the 
much-heralded  "super-steel,"  the  invention  of  which 
is  credited  to  this  distinguished  Sheffield  metallurgist. 
Prof.  Arnold  has,  it  is  understood,  substituted  molyb- 
denum for  tungsten,  with  the  addition  of  a  larger  pro- 
portion of  vanadium  than  has  been  hitherto  used. 
From  the  meagre  information  so  far  available,  there 
seems  no  justification  for  the  hysterical  cables  that 
have  emanated  from  London,  nor  for  any  immediate 
or  marked  increase  in  the  value  of  molybdenum  prop- 
erties. 

At  the  same  time,  it  is  quite  evident  that  the  use 
of  such  materials  as  vanadium,  molybdenum,  chrome, 
nickel,  magnesium  and  tungsten  in  varying  combina- 
tions for  the  purpose  of  imparting  certain  specifically 
desirable  qualities  to  steel,  is  becoming  increasingly 
common  and  increasingly  important,  and  that  much 
of  the  behavior  of  steel  under  specific  conditions  of 
heat-treatment  and  admixture  with  alloy  materials  is 
now  becoming  more  clearly  understood  through  the 
advance  of  metallography,  and  the  greater  certainty 
and  flexibility  of  pyrometrie  records  tliat  has  been 
achieved.  It  is  also  fully  evident  that  those  who  are 
in  charge  of  large  steel-making  operations  in  the 
United  States  are  wide  awake  to  the  necessity  for  as- 
suring themselves  of  sources  of  supply  of  alloy  ma- 
terials.  In  this  issue  of  "Iron  &  Steel"  will  be  noticed 


a  review  of  a  description  of  the  mineral  resources  of 
South  Amei'ica  by  Drs.  Miller  and  Singewald,  which 
contains,  among  other  things,  an  interesting  descrip- 
tion of  the  Minasragra  Vanadium  Mine,  by  virtue  of 
the  ownership  of  which  the  Vanadium  Corporation 
of  America  control  eighty  per  cent  of  the  presently 
available  supply  of  vanadium.  From  time  to  time, 
Canadian  interests  have  looked  into  the  possibilities 
of  South  America  as  a  source  of  iron-ore  supply,  but 
perusal  of  the  work  mentioned  will  show  that  South 
America  is  equally  interesting  as  a  potential  source 
of  alloy  materials. 

So  far  as  is  known  today,  Canada  does  not  contain 
such  large  deposits  of  Bessemer  ores  as  lie  immedi- 
ately south  of  the  line,  nor  does  Canada  possess  large 
deposits  of  coking-coal  in  reasonably  close  proximity  to 
such  ores,  excepting  the  notable  exception  of  Sydney, 
Nova  Scotia ;  the  ores  in  this  case,  Avhile  not  in  Canada, 
being  in  a  neighboring  British  country.  Therefore, 
it  does  not  seem  probable  that  Canada — out  of  her 
own  unaided  resources — can  compete  with  the  United 
States  in  tonnage  production  of  iron  and  steel,  until 
such  time  as  the  United  States  itself  shall  have  come 
down  to  the  use  of  non-Bessemer  ores.  But,  on  the 
other  hand,  Canada  is  admirably  equipped  for  the  suc- 
cessful operation  and  growth  of  a  ferro-alloy  indus- 
try, seeing  that  she  possesses  indispensable  alloj'  ma- 
terials within  her  own  borders,  together  with  water- 
powers  assuring  comparatively  cheap  provision  of 
electric  current.  Canada,  in  many  respects,  resembles 
the  Scandinavian  Peninsula,  and  there  is  no  reason, 
with  proper  development  of  her  water-powers  and  be- 
cause of  her  possession  of  a  select  and  comparatively 
rare  group  of  minerals,  why  Canada  should  not  be- 
come the  home  of  a  very  specialized  metallurgical  in- 
dustry, based  securely  on  the  country's  own  resources 
and  independent  of  outside  sources  of  supply. 
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Canada's  Part  in  the  Steel  Trade  of  the  Empire 


The  Toroufo  " Saturday  Nijjht"  of  recent  date  con- 
tained a  discussion,  under  the  foregoing  title,  by  a 
writer  who  uses  tlie  j)oii-iiamp  of  " Eoonoiiiist, "  which 
is  reprinted  in  this  issue.  The  writer  argues  that  Great 
Britain  can  place  herself  in  a  position  of  vantage  in 
the  iron  and  steel  industry  comparable  with  that  now 
occupied  by  the  United  States,  "by  making  herself 
a  part  of  Canada,"  and  presumes  that  Canada's  nat- 
ural advantages  approximate  to  those  of  the  United 
States.  "It  is  true,"  states  "Economist,"  "that 
Canada  has  no  anthracite  coal,  but  she  has  endless 
quantities  of  bituminous  coal,  and  of  iron  ore." 

Later,  our  writer  suggests  that  we  should  expand 
our  imaginations  to  take  in  the  vast  expenditures  that 
may  be  regarded  as  commonplace  when  Canada's  steel 
industry  really  gets  on  its  legs.  "Either  that,"  he 
writes,  "or  we  are  only  repeating  grotesquely  exag- 
"gerated  statements  when  we  talk  of  the  wonderful 
"iron  and  coal  and  mineral  deposits,  the  vast  inland 
"waterways,  the  enormous  water-powers,  timber  re- 
"  sources  and  wheat  lands  of  Canada,  and  the  need 
"of  the  world  for  the  products  of  this  country." 

We  would  not  go  so  far  as  to  assert  that  all  such 
talk  is  grotesque  exaggeration,  but  a  lot  of  it  is  un- 
reasoned optimism.  There  is  nothing  clearer  to  those 
who  have  studied  the  whole  matter  than  that  the  coal 
and  steel  industries  of  Canada,  particularly  Eastern 
Canada,  have  very  distinct  limitations.  We  have  not 
endless  quantities  of  bituminous  coal.  Compared 
with  the  United  States,  we  are  meagrely  supplied 
with  that  essential  basis  of  civilization,  and  our  coal 
resources  are  very  largely  concentrated  in  only  par- 
tially settled  portions  of  the  provinces  of  Alberta  and 
British  Columbia.  From  Sydney  to  Winnipeg  it  may 
be  said  that  the  only  coal  resources  of  Canada  are 
those  of  Nova  Scotia,  and  these  are  not  illimitable— 
not  by  any  means.  Moreover,  seventy  per  cent  of  the 
coal  now  mined  in  Nova  Scotia  is  from  submarine 
areas,  and  submarine  extraction  necessarily  is  accom- 
panied by  steadily  increasing  costs  of  extraction,  a 
smaller  percentage  of  recovery,  and  a  very  consider- 
able amount  of  general  uncertainty  as  to  the  future. 

The  present  coal  production  of  Nova  Scotia  is  a 
little  over  five  million  tons  per  year.  The  largest 
annual  output  which  optimistic  calculators  have  al- 
lowed them.selves  to  predict  for  the  future  maximum 
coal  production  in  Nova  Scotia  is  ten  million  tons  per 
year,  and  we  believe  that  prediction  to  be  extremely 
roseate. 

The  coal  production  of  Britain,  even  in  its  present 
depressed  condition,  exceeds  200,000,000  tons  annu- 
ally, and  that  of  the  United  States  approximates 
800,000,000  tons  with  an  easy  potentiality  of  a  billion 
tons  per  year.  Canada's  production  m  1918  was  12^^ 
millions,  and,  so  far  as  the  application  of  coal  to  steel 


manufacture  is  concerned,  taking  into  account  limita- 
tions by  distance  and  unsuitability  of  certain  coals  for 
metallurgical  uses,  we  do  not  see  where  a  tonnage  of 
coal  in  excess  of  five  million  tons  could  be  produced 
from  Canadian  collieries  in  the  East,  for  u.se  in  metal- 
lurgical works,  at  any  reasonably  predictable  period 
of  the  future.  And,  it  may  be  added,  coal  can  only 
be  produced  when  the  operation  is  a  profitable  one. 
and  this  limitation  has  already  caused  the  closing  down 
of  submarine  workings. 

So  far  as  Nova  Scotia  is  concerned,  the  limitation 
of  metalllurgical  expansion  will  arise  rather  from  a 
coal  insutficiency  than  from  an  insufficiency  of  iron- 
ore,  because  the  possible  production  from  the  Wabana 
ore  mines  has  not  been  fully  tested,  and  its  adequacy 
cannot  be  questioned. 

As  concerns  the  West,  while  there  is  a  great  deal 
of  coal  in  Alberta,  the  close  presence  of  suitable  iron 
ores  has  not  been  reported.  The  possibilities  of  Brit- 
ish Columbia,  or  more  specifically,  Vancouver  Island, 
have  already  been  fully  dealt  with  in  these  columns. 

Tuniing  to  iron-ore  supplies,  in  regard  to  no  raw 
material  is  the  principle  of  relative  values  so  well 
established.  Canada  has  large  deposits  of  iron-ore, 
but  the  United  States  has  large  deposits  of  iron-ore 
that  are  more  cheaply  mined,  and  more  easily  reducible 
in  the  blast  furnace,  and  can,  in  short,  be  delivered  at 
Canadian  blast-furnaces  more  cheaply  than  compara- 
ble ores  from  known  Canadian  deposits,  except  in  cer- 
tain well-known  Canadian  operations.  When  the  ore- 
supplies  of  the  United  States  approach  poverty,  then 
Canadian  ores  will  be  turned  to,  just  as  Canadian 
forests  are  today  being  harvested  for  United  States 
consumption. 

"Economist"  states  with  precision  that  it  is  from 
the  United  States  that  the  keenest  rivalry  in  iron  and 
steel  manufacture  is  to  be  expected  for  many  years 
to  come.    There  is  no  doubt  about  this  probability. 

So  far  as  consolidation  of  Canadian  coal  and  steel 
interests  are  concerned,  it  is  a  first  law  of  successful 
iron  companies  to  secure  adequate  coal  resources,  and 
this  law  has  been  followed  and  is  still  being  followed 
by  Canadian  iron  interests.  As  a  logical  evolution  we 
believe  also  that  Canadian  steel  eomparies  will  find  it 
profitable,  and  probably  necessary,  to  consolidate  their 
resources  as  a  defense  against  that  same  "keen  ri- 
valry" from  the  United  States  interests  that  "Econ- 
omist" refers  to.  Moreover,  it  is  to  be  doubted 
whether,  except  possibly  in  one  instance,  the  most 
profitable  or  permanent  evolution  of  the  steel  indus- 
try in  Canada  lies  so  much  in  an  attempt  to  produce 
large  tonnages  of  cheap  basic  materials,  as  in  the  de- 
velopment of  an  industry  that  will  combine  moderate 
tonnages  with  a  specialized  and  high-grade  product. 
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A  Cutlery  Industry  in  Canada 


Some  time  agu  ""Jrou  v.V  Steel"  expressed  the  opin- 
ion that  an  opening  existed  for  a  cutlery  industry  in 
Canada,  and  recently  the  matter  has  again  come  to 
attention  through  seeing  an  advertisement  of  "Stel- 
lite"  cutlery  in  United  States  papers.  We  believe 
we  are  correct  in  thinking'  that  "Stellite,"  or  the 
original  combination  of  metals  that  was  given  that 
jiame,  was  an  alloy  of  cobalt,  chronium  and  tungsten., 
a  peculiarly  Canadian  combination.  We  have  in  Can- 
ada every  natural  requirement  for  the  making  of  high- 
class  tool  and  cutlery  steels.  In.  fact,  that  should  be 
Canada's  especial  province  in  North  American  metal- 
lurgy, and  it  is  gratifying  to  know  that  some  substan- 
tial advances  have  been  achieved  in  this  direction  in 
Canada  already. 

Sheffield,  the  home  of  good  cutlery,  is  swamped  with 
orders,  and  cannot  begin  to  supply  the  world  demand. 
Germany  is  temporarily  out  of  the  running,  but  only 
very  temporarily,  if  we  know  the  Teuton.  Japan's 
cutlery  is  not  likely  to  prove  a  serious  competitor  to 
the  United  States  cutlery  firms,  who  are  now  turning 


out  really  excellent  cutlery  products,  both  as  to  style 
and  cutting  edge.  There  seems  to  be  a  very  obvious 
opening  for  someone  in  Canada  to  take  the  place  that 
before  the  war  was  almost  entirely  filled  in  the  Do- 
minion hardware  trade  by  Henry  Boker  and  Sons  of 
Solingen,  Germany.  Quite  recently  a  representative 
of  this  periodical  visited  every  reputable  dealer  in 
cutlery  in  Montreal — including  a  branch  of  a  well- 
known  Sheffield  house — for  the  purpose  of  purchas- 
ing if  possible  a  set  of  manicure  instruments  and  scis- 
sors that  were  not  made  in  Germany,  but  such  arti- 
cles were  apparently  not  on  the  market.  We  confess 
to  a  natural  preference  for  a  Sheffield  blade,  but  if 
this  is  not,  available,  a  blade  stamped  "Made  in  Can- 
ada" would  look  very  nice.  Surely  we  could  make  as 
good  cutlery  here  as  was  made  in  Germany.  It  is  gen- 
erally understood  that  Canada  turned  out  some  decent 
ammunition  recently,  and  cutlery  manufacture  does 
not  need  anything  like  the  skill  and  equipment  neces- 
sary to  manufacture,  for  example,  a  shell-fuse.. 


The  Manufacture  of  Graphite  Crucibles  in  Canada 


By  the  courtesy  of  the  officials  of  the  Dominion 
Crucible  Company  of  Lachine,  Que.,  we  are  enabled 
in  this  issue  to  give  a  brief  description  and  some  pho- 
tographs illustrating  a  new  Canadian  industry  that 
has  an  important  bearing  on  the  future  of  Canadian 
metallurgy.  The  Dominion^  Copper  Products  Com- 
pany was  led  to  undertake  the  manufacture  of  gra- 
phite crucibles  in  connection  Avith  the  manufacture  of 
brass  cartridge-cases,  but  the  demand  for  crucibles  has 
a  fairly  wide  application  in  other  branches  of  the 
metal  trades,  particularly  in  the  manufacture  of  high- 
grade  tool-steels  and  ferro-alloys,  two  industries  for 
which  Canada  is  exceptionally  well  equipped. 

There  is  no  duty  on  crucibles  imported  into  Canada, 
except  the  7VL'  P<?i'  ^^^^  war-tax,  and  there  is  neither 
duty  or  war  tax  on  crucibles  imported  from  Great 
Britain.  A  duty  of  five  per  cent  is  imposed  on  Ceylon 
plumbago,  if  purchased  in  a  British  possession,  and  10 
per  cent  duty  plus  Ti/o  per  cent  war  tax  is  charged 
for  Canadian  entry  if  the  plumbago  is  purchased  else- 
where than  in  a  British  possession.  As  all  the  dealers 
in  plumbago  in  North  America  are  located  in  New 


York,  Canadian  importers  of  Calyon  graphite  have 
been  placed  under  a  serious  handicap. 

Canada  contains  graphite  in  considerable  quantity, 
but  a  certain  amount  of  Ceylon  graphite  must  be  im- 
ported to  mix  with  the  Canadian  product.  As  stated, 
however,  by  Mr.  Maffre,  graphite  crucibles  are  im- 
portant to  many  industries,  their  manufacture  con- 
stituting what  is  now  known  as  a  "key"  industry,  and 
it  is  very  desirable  that  now  there  is  a  fully  equipped 
and  successful  plant  in  Canada,  which  during  the 
war  proved  of  indispensable  assistance  in  the  manufac- 
ture of  munitions,  and  is  now  prepared  to  keep  Can- 
ada independent  of  outside  sources  in  the  matter  of 
crucible  supply,  the  industry  should  at  least  be  re- 
lieved of  import  duties  on  such  of  its  raw  materials  as 
are  unobtainable  in  Canada.  Possibly  also  the  ques- 
tion of  some  tariff  protection  should  be  taken  under 
consideration  by  the  Government.  Crucibles  are  sold 
in  Canada  at  the  present  time  at  an  average  price  of 
eleven  cents  a  number,  a  one  hundred  pound  cruci- 
ble selling  for  about  eleven  dollars. 
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EDITORIAL  COMMENT 

In  a  Centenary  Supplement  of  the  "Sheffield  Inde- 
pendent" is  given  a  list  of  38  Sheffield  firms,  en- 
gaged in  steel-making  or  steel  fabrication,  who  have 
been  established  in  the  Cutlery  City  for  one  hundred 
years  or  more. 

The  firm  of  Marsh  Bros.,  of  the  Pond  Steel  Works, 
was  established  in  Sheffield  in  1654.  The  well-known 
firm  of  Jos.  Rodgers  &  Sons  also  dates  back  to  the 
seventeenth  century,  but  the  exact  date  in  the  sixteen 
hundreds  is  not  known. 

A  Cutler's  Mark  was  granted  to  George  Butler  & 
Co.  of  Trinity  Works  in  1681,  and  the  cutlery  firm  of 
George  Wostenholme  &  Sons  received  its  trade  mark 
in  1694. 

With  this  length  of  metallurgical  experience  and 
inherited  skill  behind  its  workmen,  it  is  not  surpris- 
ing that  Sheffield  played  such  a  decisive  part  in  the 
supplying  of  munitions  of  war,  or  that  the  German 
Zeppelins  tried  so  often  and  so  desperately  to  wreak 
destruction  on  Sheffield  works.  Takinig  the  much- 
bombed  port  of  Hull  as  a  point  of  orientation,  it  was 
not  difficult  for  the  Zeppelins  to  follow  the  valley  of 
the  Don  to  Sheffield,  hidden  in  an  amphitheatre  of 
hills,  but  these  same  hills  were  well  guarded,  and  only 
once  did  the  Zeppelins  reach  Attereliffe,  onie  of  Shef- 
field's busiest — and  blackest— manufacturing  annexts. 

Sheffield  is  a  city  which  has  always  taken  a  great 
interest  in  technical  education,  and  not  only  is  the 
modemi  science  of  metallurgy  linked  up  with  names 
like  Huntsman,  Bessemer,  Sorby,  Arnold,  and  Had- 
field,  but  it  was  the  member  for  Sheffield  that  piloted 
the  Compulsory  Education  Act  through  the  Commons 
and  founded  the  Board  Schools,  and  later,  in  our 
days.  Dr.  Fisher,  formerly  Vice-Chancellor  of  the  Uni- 
versity of  Sheffield,  gave  his  name  to  the  Education 
Act  which  passed  the  British  Houses  during  the  war, 
and  is  Britain's  latest  attempt  to  give  all  her  people, 
without  distinction  of  creed,  race,  or  «oeial  .status,  an 
adequate  education. 

As  the  readers  of  "Iron  &  Steel  of  Canada"  doubt- 
less include  sons  of  this  Yorkshire  citv,  which  has  made 
"whittles"  since  the  davs  of  the  Saxon  swineherd, 
this  digression  may  be  pardoned  in  one  who  confesses 
to  a  feelinig  of  undiminished  regard  for  the  smoky, 
dirty,  tortuous  "Shevvild"  that  is  a  memory  of  youth. 


The  desire  of  the  Senate  of  the  TTnited  States  to 
avoid  European  entanglements  is  natural  enough. 
Yet  the  compelling  forces  which  brought  the  United 
States  into  the  Great  War  constituted  in  themselves 
the  chief  reasons  Avhy  the  United  States,  in  splendid 
isolation,  is  a  thing  that  has  passed  out  of  the  circle 
of  possibility. 

The  United  States  cannot  hope  to  have  the  world 
as  its  market,  and  escape  the  responsibilities  thereby 


occasioned.  No  nation,  in  the  modem  world,  can  live 
to  itself.  A  Swiss  politician  recently  stated,  bluntly, 
but  truthfully,  that  the  position  of  a  neutral  in  the 
late  war  was  as  irksome  as  that  of  a  belligerent,  and 
correctly  asserted  that  those  nations  which  did  not 
declare  themselves  for  one  group  of  belligerents 
were  considered  to  be  against  them.  Where  the  issue 
is  a  moral  one,  the  old  saying  stands,  namely,  that 
he  who  is  not  for  the  right  is  against  it,  and  there  is 
neither  neutrality  or  discharge  from  the  self-imposed 
ta.sk  of  the  United  States  to  make  the  world  safe  for 
democracy. 

The  modem  world  is  one  great  city.  London  is  as 
near  to  New  York  as  San  Francisco.  The  bubonic 
plague  in  the  Ukraine  is  as  great  a  menace  to  North 
America  as  the  Asiatic  influenza  proved  to  be.  The 
wind  that  blew  from  Russia  has  recently  filled  the  pri- 
sons and  deportation  stations  of  the  United  States> 
President  Wilson,  when  issuing  his  famous  declaration 
of  neutrality,  said  the  United  States  was  a  mediatory 
nation,  which,  if  it  meant  anything  at  all,  meant  that 
the  peoples  who  made  up  the  United  States  could  not 
e.scape  from  mediation  in  the  affairs  of  the  rest  of 
mankind,  and  mediation  connotes  entanglement  and 
shared  responsibility,  as  history  records. 

To  some  extent,  Bolshevism,  at  least  in  its  academic 
aspects,  and  considered  apart  from  the  primeval  wick- 
edness and  bestiality  it  has  disclosed  as  lying  dormant 
in  men,  is  a  revolt  against  overdone  nationalism ;  and 
if  one  lesson  from  the  war  should  be  clear  and  unmis- 
taken,  it  is  that  all  men,  irrespective  of  nationality, 
are  interested  in  the  prevention  of  future  wars. 

Mr.  Balfour  has  said:  '"Those  who  criticise  the 
"League  of  Nations  have  no  substitutes  for  the  League 
"of  Nations.  They  are  prepared,  it  seems,  for  the 
"civilized  world  to  go  on  in  future  as  it  has  gone  on 
"in  the  past,  oscillating  between  those  scenes  of  vio- 
"lence  and  sanguinary  disturbance,  and  the  intervals 
"in  which  great  and  ambitious  nations  pile  up  their 
"armaments  for  a  new  effort.  To  me  such  an  ideal 
"seems  absolutely  intolerable,  and  I  am  not  prepared, 
"seriously  to  discuss  with  any  man  what  the  future 
"of  intemational  relations  should  be  unless  he  is  pre- 
" pared  either  to  accept  in  some  form  or  other  the 
"League  of  Nations,  or  to  tell  me  what  substitute  he 
"proposes  for  it." 


Apropos  of  Mr.  Emmanuel  Mavaut  s  article  in  our 
October  issue  dealing  with  slag  aggregates  in  con- 
crete and  mortar,  there  will  be  found  in  this  issue — 
re-printed  from  "Iron  Age" — the  summary  of  a  paper 
read  before  the  Cleveland  Instiution  of  Engineers 
(England)  by  Dr.  J.  E.  Stead,  the  distinguished  Eng- 
lish metallurgist,  on  "Blast-furnace  slag  in  Concrete 
and  Re-infotced  Concrete." 
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We  do  not  consider  that  the  possible  usefe  of  slag 
have  either  been  considered  or  developed  in  Canada, 
except  for  the  manufacture  of  fertilizers,  and,  in  a 
desultory  manner,  for  road-mending  material. 


London  cables  to  Canadian  papers  are  amusing,  and 
predicate  in  their  senders  an  ingenuous' belief  in  the 
credulity,  or  ignorance,  of  Canadian  readers.  A  re- 
cent example  was  an  announcement  that  the  New 
Year  Honor  List  would  contain  no  Canadian  names, 
the  announcement  being  accompanied  by  suitable  mor- 
alizing. Right  on  the  heels  of  the  announcement  came 
the  Honor  List,  with  Canadian  names  thereon.  Be- 
fore one  can  fathom  the  inwardness  of  London  cables 
to  Canadian  newspapers,  it  is  necessary  to  know  the 
politics  of  the  sender,  of  the  receiver,  and  quite  a  few 
other  things.  They  seem  however  to  be  able  to  achieve 
the  minimum  of  probability  and  the  maximum  of 
error,  and  are  anything  but  flattering  to  the  intelli- 
gence of  those  who  read  Canadian  newspapers. 


The  0.  B.  U.  in  the  Canadian  "West,  it  will  be  very 
generally  admitted,  are  not  a  desirable  collection  of 
citizens.  The  probability  is  fortunately  that  they  are 
not  citizens,  but  merely  residents  in  Canada.  Never- 
theless, we  tind  it  difficult  to  see  the  inherent  correct- 
ness of  an  arrangement,  made — if  newspaper  reports 
are  correct — with  the  approval  of  the  Federal  Gov- 
ernment at  Ottawa,  that  none  but  members  of  the 
United  Mine  Workers  of  America  are  to  be  allowed 
to  work  in  the  western  collieries.  The  United  Mine 
Workers  of-  Canada  has  some  saving  graces  by  com- 
parison with  the  0.  B.  U.  adherents,  but  the  U.  M.  W. 
is  not  a  legally  incorporated  body  in  Canada,  or  any- 
where else  for  that  matter,  and  it  is  going  very  far 
to  dictate  to  any  man  that  he  must  belong  to  an  or- 
ganization, irrespective  of  his  personal  desires.  Dif- 
ferent times,  different  manners,  is  a  truism  of  these 
days,  but  the  enforcement  of  the  closed  shop  by  gov- 
ernment edict  is  something  new,  and,  we  believe,  some- 
thing that  is  very  dangerous,  because  it  is  based  on  a 
fundamentally  erroneous  principle.  Not  even  the 
most  pressing  problems  can  condone  expediency. 


In  his  address  to  the  shareholders  of  the  South  Dur- 
ham Steel  &  Iron  Company,  recently,  Lord  Fumess 
said : 

"It  is  admitted  by  competent  experts  in  metallurgy 
"and  fuel  eennomy  that  the  correct  method  of  making 
"steel  in  the  ordinary  cheap  trades  is  by  mass  pro- 
"duction,  and  this  should  be  done  in  a  conveniently 
"placed  unit  consisting  of  coke-ovens,  blast  furnaces 
"and  steel  works  in  one  plant,  thus  enabling  the  pig- 
"iron  to  be  used  in  liquid  condition  and  the  surplus 
"gas  from  the  coke-ovens  and  blast  furnaces  to  ]v 
"used  in  the  steehvovks  for  power  and  licatinL'  pnr 
' '  poses. ' ' 


REPORT  OF  THE  ASSOCIATE  COMMITTEE  OF 
THE  HONORARY  ADVISORY  RESEARCH 
COUNCIL  AS  IT  RELATES  TO 
IRON  &  STEEL  QUESTIONS 

The  following  excerpts,  concerning  the  iron  and 
steel  industries,  are  selected  from  the  recently  pub- 
lished statement  of  the  Associate  Committee  on  Min- 
ing &  Metallurgy : 

Iron  Ores — A  Sub-Committee  tinder  the  chairman- 
ship of  Mr.  J.  G.  MorroAV  has  been  formed  to  consider 
the  Canadian  ore  situation  and  to  recommend  such 
fui'ther  investigations  and  developments  as  may  seem 
advisable.  This  committee  is  now  studying  the  sub- 
ject and  an  early  report  may  be  expected. 

Refractory  Material — A  Sub-Committee  on  Refrac- 
tories under  the  chairmanship  of  Mr.  Theo.  Denis  has 
been  formed,  with  especial  reference  to  Canadian  mag- 
nesite  and  other  suitable  materials.  This  committee 
may  be  expected  to  report  at  an  early  date. 

Powdered  Coal — A  Sub-Committee  under  the  chair- 
manship of  Mr.  0.  E.  S.  Whiteside  has  been  formed  to 
consider  the  question  of  the  use  of  Powdered  Fuels, 
and  to  make  recommendations  as  to  the  expediency  of 
having  special  investigations  carried  out  under  gov- 
ernment auspices,  instead  of  leaving  the  matter  as  at 
present  solely  to  private  enterprise. 

Standai'd  Reagents — The  committee  called  the  at- 
tention of  the  Department  of  Mines  through  the  Ad- 
visory Council  to  the  importance  of  being  able  to  ob- 
tain in  Canada  standard  reagents  and  standardized 
samples  for  metallurgical  analysis.  Early  action  has 
been  promised  in  this  matter. 

Steel  Making  in  British  Columbia— At  the  sugges- 
tion of  the  members  from  British  Columbia  is  was  rec- 
ommended that  the  advisability  of  establishing  a  local 
steel  industry  in  that  province  be  considered.  This 
has  been  done  by  the  British  Columbia  Government, 
and  a  printed  report  covering  the  matter  is  now  avail- 
able. 

Galvanized  Scrap  Iron — Recommendations  looking 
to  the  use  of  scrap  galvanized  iron  and  tin  plate  have 
been  acted  on  by  the  Advisory  Council. 


GOVERNMENT  ASSISTANCE  TO  SHIPBUILDING 
URGED  BY  CANADIAN  BUILDERS. 

Representatives  of  seventeen  shipbuilding  compan- 
ies waited  on  the  Government  on  January  7th  to  urge 
assistance  to  shipbuilding  in  Canada.  They  requested 
that,  for  a  term  of  ten  j^ears,  the  Government  should 
grant  a  bonus  of  ten  dollars  per  displacement  ton  and 
ten  dolars  per  indicated  horse-power  on  steel  ships 
])uilt  in  Canada  and  completed  after  April  1,  1920. 

Without  this  as-sistance,  the  delegation  claimed,  ex- 
isting plants  could  not  be  continuously  employed  and 
the  breaking  up  of  the  organization  Avould  necessarily 
follow.  This,  it  was  added,  would  throAv  large  num- 
bers of  men  out  of  employment  and  undo  "much  of 
the  good  which  the  Government  had  achieved  by  means 
of  the  encouragement  given  to  the  shipbuilding  in- 
dustry and  in  the  employment  of  returned  soldiers 
and  men  previously  at  work  on  munitions." 

Sir  George  -Foster,  on  behalf  of  the  Government 
promised  earnest  consideration  of  the  request  for  a 
liounty.  It  Avas  agreed  that  the  delegation  .should  ap- 
jioint  a  committee  to  confer  fui-tlicr  with  mombers  of 
the  Cabinet. 
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The  Dominion  Crucible  Co. — A  New 
Canadian  Industry 

By  R.  F.  MAFFRE 


There  have  been  many  radical  changes  in  the  indus- 
trial life  of  Canada  as  a  result  of  the  World  War.  The 
imperative  demand  for  munitions  in  enormous  quan- 
tities caused  a  metamorphosis  of  the  factories  and 
workshops  of  the  nation,  and  the  spur  of  necessity 
augmented  the  efforts  of  invention  in  the  endeavor 
to  provide  articles  hitherto  required  only  in  small 
quantities  or  not  at  all. 

The  manufacture  of  plumbago  crucibles  was  one 
of  the  "key"  industries  concerned  in  the  making  of 
munitions.  As  a  result  of  the  unprecedented  demand 
for  crucibles  to  supply  the  needs  of  those  engaged  in 
the  manufacture  of  brass  cartridge  and  shell  cases  and 
copper  driving-bands  for  shells,  the  crucible-makers 
of  the  United  States  and  Great  Britain  were  literally 


General   View  of   Factory  of   Dominion   Crucible  Co., 
St.  John's,  P.  Q. 


swamped  with  orders,  and  stocks  dwindled  to  the  van- 
ishing point.  Correspondingly,  the  prices  soared,  and 
consumers  paid  four  and  five  times  the  pre-war  prices, 
considering  themselves  fortunate  in  securing  crucibles 
at  all. 

The  Dominion  Copper  Products  Company  of  Mont- 
real, was  faced  with  the  problem  of  obtaining  cruci- 
bles, and,  after  considering  the  situation,  decided  to 
make  its  own  crucibles.  The  Dominion  Crucible  Co. 
was,  therefore,  incoi-porated  in  October,  1916,  and  a 
plant  was  ei*ected  at  St.  John's,  P.  Q.  Much  of  the 
machinery  re(|uired  had  to  be  specially  made,  and 
this  occasioned  considerable  delay  in  the  completion 
of  the  plant.  Owing  to  the  shortage  of  ocean  tonnage, 
lengthy  delays  were  experienced  in  getting  clay  from 
England  and' plumbago  from  Ceylon  and  Madagascar, 
so  that  it  was  June,  1917,  before  an  output  was  se- 
cured. From  this  time  until  the  cessation  of  hos- 
tilities, and  the  consequent  cancellation  of  orders  for 


munitions,  the  entire  output  was  absorbed  by  the  Do- 
minion Copper  Products  at  its  large  plant  at  Lachine, 
P.  Q.  The  amount  of  this  output  was  1,268,000  num- 
bers, equivalent  to  a  melting  capacity  of  approximately 
38,500tons  of  metal. 

The  return  of  peace-time  conditions  placed  this  out- 
put at  the  disposal  of  the  trade  in  general,  and  Cana- 
dian-made crucibles  were  on  the  market  for  the  first 
time,  as,  previous  to  the  war,  all  the  plumbago  cru- 
cibles used  in  Canada  were  imported,  mainly  from  the 
United  States. 

The  crucible  plant  at  St.  John's  P.  Q.,  is  capable 
of  producing  crucibles  in  sufficient  quantities  to  take 
care  of  all  the  requirements  of  the  Canadian  trade. 
Crucibles  range  in  size  from  the  jeweller's  crucible. 


Pugging  Machine,  showing  orifice  and  cutting-board  in  forC' 
ground.  Crucibles  are  drying  on  racks  preparatory  to  firing. 


with  its  capacity  of  a  few  ounces,  to  the  tilting-fur- 
nace  crucible,  holding  1,800  pounds  of  metal.  The 
chief  ingredients  of  the  paste  from  which  crucibles 
are  formed  are  plumbago  and  clay.  The  requisite 
qualities  in  a  good  clay  crucible  are — great  plasticity, 
good  bonding  powers;  low  vitrification  point:  high 
fusion  point ;  great  strength  when  air  dried  and  also 
when  burned.  As  regards  plumbago,  different  condi- 
tions of  various  grades  are  made,  but  in  general  it 
may  be  said  that  the  resulting  blend  must  have  a  high 
carbon  content  and  a  fibrous  structure  that  will  stand 
reduction  in  size  by  grinding  withoiit  being  destroyed 
in  the  individual  particles.  For  this  reason,  amor- 
phoi.is  plumbago  is  unsuitable  on  account  of  its  gran- 
ular structure.  No  Canadian  clay  has  been  found 
that  is  suitable  for  crucibles,  but  while  a  portion  of 
the  plumbago  used,  of  special  quality,  must  be  im- 
ported, this  material  is  found  in  large  quantities  in 
Canada. 
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Top  of  Kilns,  which  extend  from   Basement.     Firing  is  done 
on  a  lower  floor. 


Crucible-forminT   Machine,  showing   mould   and  forming  tool 
in  position. 


The  making  of  crucibles  is  a  branch  of  the  oldest 
art  in  the  world,  the  art  of  pottery,  and  the  machine 
on  which  the  crucibles  are  formed  is  an  evolution  of 
The  potter's  wheel  of  Biblical  times.  After  the  cru- 
cibles have  been  sufficiently  dried  they  are  burned 
in  a  specially  designed  muffle  kiln  which  permits  of 
their  being  subjected  to  an  intense  heat  without  com- 
ing in  contact  with  the  flames,  .smoke  and  gases  of 
the  fires. 

This  company  is  also  making  plumbago  stoppers 
and  nozzles  for  steel  ladles  and  has  supplied  these  to 
the  majority  of  the  steel  plants  in  Canada,  with  the 
most  satisfactory  I'esuts.  These  ai'tieles  were  previ- 
ously imported  from  the  United  States. 

The  quality  of  crucibles,  stoppers  and  nozzles  is  an 
nnportant  matter  to  the  metal  trade,  and  there  is  con- 
siderable natural  hesitation  on  the  part  of  users  to 
abandon  goods  in  this  line  with  which  they  are  fa- 
miliar in  favour  of  a  new  line  of  goods  of  unknown 
qualities.  Notwithstanding  this,  the  ''Dominion" 
iTui'ibles,  stoppers  and  nozzles  are  gradually  estab- 


In  foreground  is  the  Mixer.    In  rear  arc  seen  the 
Burr-Mill  and  oifter. 


lishing  the  fact  that  they  can  successfully  compete  in 
quality  with  imported  goods  but  the  future  develop- 
ment of  the  industry  will  undoubtedly  depend  on  being 
granted  a  .sufficient  protection  against  the  foreign 
manufacturer  to  at  least  compensate  it  for  the  duty  it 
is  obliged  to  pay  on  the  imported  material  employed. 

Every  new  Canadian  industry  is  an  asset  to  the 
community  at  large,  and  it  is  hoped  that  the  Domin- 
ion Crucible  Company  will  receive  sufficient  encour- 
agement to  warrant  a  continuance  of  its  efforts  to 
establish  this  industry  on  a  pex'manent  footing. 

The  personnel  of  the  Dominion  Crucible  Company 
is  as  follows :  H.  H.  Vaughan,  President ;  W.  F.  Angus, 
Vice-President ;  F.  W.  Evens,  Secy.-Treas. ;  S.  J.  Kauf- 
man, Works  Manager,  and  R.  F.  Maffre.  Accountant. 


SMELTING  OF  MAGNETITES. 

Those  who  were  present  at  a  discussion  on  smelting 
British  Columbia  magnetites  which  took  place  at  the 
concluding  session  of  the  C.  M.  I.  meeting  in  Van- 
couver recently,  may  be  interested  in  the  following 
brief,  but  sufficient  letter : 

The  Editor  of  Mining  nd  Scientific  Press 

Sir — In  your  issue  of  December  6  is  a  communication 
from  F.  H.  Mason  in  which  he  says  that  "the  bulk  of 
tlie  accessible  ore  on  the  Pacific  Coast  is  magnetite, 
which  cannot  be  reduced  by  ordinary  blast-furnace 
practice  without  an  addition  of  more  reducible  iron 
ore". 

This  is  so  diametrically  opposed  to  the  fact  of  fui-- 
nace  practice  that  it  cannot  be  permitted  to  pass  with- 
out denial. 

DWIGHT  E.  WOODBRIDGE. 

Duluth.  December  8. 
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The  I  1  0  Inch  Plate  of  the  Dominion  Iron  &  Steel 
Company,  at  Sydney,  Nova  Scotia 

I'.y  THE  EIHTOR. 


Ill  tlie  OctobtT  issue  of  "Iron  &  Steel,  eontaiued  in 
a  short  review  of  the  plant  extensions  of  the  Dominion 
[ron  &  Stcol  r'oinpany,  some  brief  j)articulars  were 
given  of  the  110"  plate  mill  now  approacliing  com- 
pletion. It  is  un(lcrsto;od  that  rolling  operations  may 
be  commenced  towards  the  end  of  February.  Since 
work  was  resumed  on  the  construction  of  the  mill, 
rapid  progress  has  been  made. 

Tile  acute  shortage  of  shipping  caused  by  the  large 
iiumlx'r  of  sliips  which  the  German  submarines  sank 
before  counter-measures  by  the  Allies  became  really 
effective,  made  it  necessary  for  the  building  of  ships 
to  be  undertaken  wherever  possible,  and  the  Canadian 
I)ej)artment  of  Marine  apprehending  the  necessity  for 
shipbuilding,  and  also  the  op])ortunity  offered  to  Can- 
ada to  commence  a  new  and  necessary  industry,  en- 
tered with  vigor  into  the  construction  of  a  mercan- 
tile marine  owned  and  operated  by  the  Government. 

Today  there  is  not  the  slightest  doubt  of  the  wisdoin 
of  this  undertaking,  and  the  only  thing  to  regret  is  that 


expenditure  of  five  million  dollars.  In  the  meantime 
the  Armistice  was  signed,  and  the  situation  being 
easier  in  every  way,  and  an  altogether  unjustified 
gloom  having  settled  down  upon  the  steel  industry  in 
North  America,  the  Government  sought  a  revision  of 
the  original  guaranteed  price  for  plates,  the  terms 
of  agreement  presumably  contemplating — as  most  of 
the  allied  war  contracts  did — a  sudden  cessation  of 
war  recpiirements.  The  Steel  ('ompany  and  the  Gov- 
ernment were  unable  to  agree  on  a  revision,  and  work 
was  stopped  on  the  construction  of  the  mill  from  May 
until  July  11th,  when  it  was  resumed  following  the 
establishment  of  a  new  price  of  $3.65  per  hundred 
pounds.  The  agreement,  as  revised,  calls  for  2-50.000 
tons  of  plate  delivered  over  a  period  of  five  years, 
with  Government  option  to  increase  the  tonnage  to 
37"), 000  tons:  not  less  than  50.000  tons  to  be  supplied 
annually. 

Without  desiring  to  enter  any  way  into  the  matters 
which  were  the  subject  of  debate  between  the  Minister 


when  the  Canadian  Parliament  saw  fit  to  exculde  ves- 
sels of  foreign  register  from  Canadian  coastal  trade 
before  the  war,  it  did  not  at  that  time  undertake  the 
obvious  and  necessary  duty  of  subsiding  the  build- 
ing of  steel  ships  in  Canada.  The  necessity  for  this 
step  was  vigorously  urged  at  the  time,  but  the  oppor- 
tunit}-  was  missed. 

The  Sydney  plate-mill  was  a  direct  outcome  of  the 
Government's  shipbuilding  programme.  The  prelim- 
inary negotiations  for  the  erection  of  the  mill  were 
very  protracted,  but  eventually  the  Dominion  Steel 
Corporation  undertook  the  erection  of  a  mill,  furnish- 
ing its  own  capital  expenditure,  obtaining  in  return 
a  contract  for  purchase  of  a  guaranteed  tonnage  of 
plates  at  a  price  which  was  intended  to  recoup  the 
Dominion  Company  for  its  large  outlay,  and  to  be  in  ef- 
fect a  subsidy.  The  original  i)rice  fixed  was  $4.15  per 
hundred  pounds  for  standard  ship-plates,  plus  extras 
for  unusual  shapes. 

The  work  on  the  foundation  of  the  proposed  mill 
was  commenced  in  June  1918,  and  proceeded  until  May 
1919.  Contracts  for  the  equipment  and  buildings  were 
let,  and  eonimittments  were  made  totalling  an  ultimate 


of  Marine  and  the  Dominion  Steel  Corpoi'ation,  it  is 
very  evident  that  there  is  not  as  yet  any  place  in  the 
commercial  life  of  Canada  for  the  private  operation 
of  a  shipplate  mill  of  this  magnitude,  unless  it  is 
frankly  aided  by  the  Government,  either  by  subsidies, 
or  by  bearing  part  of  the  expenses  of  construction. 
What  the  future  may  hold  is  another  story,  and  we 
believe  a  very  wonderful  story,  but  there  weis  every 
justification  for  the  erection  of  a  large  plate  mill  in 
Canada  and  for  generous  assistance  until  such  time  as 
it  may  happen  that  a  Canadian  plate-mill  can  hold  its 
own  against  the  steel  colossus  of  the  United  States, 
unaided  and  on  its  own  intrinsic  merits. 

The  new  mill  is  a  three-high.  110  inch,  sheared- 
plate,  motor-driven  mill. 

The  motor  is  a  4.000  h.p.  mill-induction  type  with 
direct  connected  flywheel,  82  revs.  p.m..  three-phase. 
60  cycles,  6,600  volts,  with  300  perceni  overload  capa- 
city. The  floor-space  occupied  by  the  motor  is  34  by 
37  ft.  and  the  combined  weight  of  the  motor  and  fly- 
wheel is  659,000  pouiuls.  The  roll  train  which  the  mo- 
tor will  drive  is  36  inches  by  110  inches,  three  high. 

The  mill  is  equipped  to  roll  between  3  16ths  in.  to 
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110-Inch  Plate  Mi 


General  View  Looking  North. 


21/4  inch  gauges,  in  widths  up  to  98  inebes  and  lengths 
up  to  80  feet. 

The  rated  capacity  of  the  rail!  is  50,000  sq.  ft.  of 
half-inch  plate  in  25  hours,  equivalent  to  500  tons 
daily,  and  12,000  tons  per  month. 

Following  are  some  general  dimensions  of  the  mill 
buildiiifrs:  Slab-eraue  runway,  80  by  220  ft..  Furnace 
lJuibling,  140  by  227  ft.,  Mill  Building  proper,  80  by 
250  ft.,  Conveyor  or  Hot  Bed  Building,  100  by  560  ft., 
Shear  Building  300  by  350  ft.  Total  length  of  mill 
operation  is  1260  ft. 

The  re-heating  furnace  for  the  slabs  are  regenerative, 
reversing,  water-cooled,  gas-firod  furnaces,  with  in- 
.side  dimensions  30  ft.  long  by  9  ft.  Avide  and  7ft.  high. 
They  are  designed  to  take  eight  slabs,  96  inches  long, 
and  to  heat  for  i-nlling  from  the  cold  stock  in  three 
hours. 

The  plates  are  rolled  from  poured  slab-ingots,  the 
mill  taking  up  a  maximum  slab  of  ten  tons  weight.  Tt 
i.s  understood  that  the  ingots  will  be  bottom-filled. 


The  construction  of  the  mill  has  employed  an  aver- 
age force  of  600  men,  and  advantage  was  taken  of  a 
quiet  period  in  steel  demand  to  give  Avork  to  the  re- 
gular employees  of  the  Steel  Plant.  The  cost  of  the 
mill,  with  accessories  it  stated  tc  total  five  million 
dollars. 

As  mentioned  in  our  October  issue,  the  power  re- 
quired to  operate  the  Plate  Mill  has  necessitated  a  large 
increase  in  the  supply  of  electric  current,  partieularly 
as  a  general  scheme  of  electrification  in  .substitution 
for  steam  drive  was  undertaken  simultaneously  with 
the  erection  of  the  Plate  Mill.  A  new  poAverhouse 
has  been  provided,  in  AAdiich  there  has  been  installed 
one  5,000  kw.  turbo-alternator,  tAvo  3,000  kAv.  turbo- 
alternators,  and  one  1,000  kAv.  motor  generator.  "Wheel- 
er surface  condensers  are  used  in  connection  with  the 
turbines.    Steam  is  raised  by  blast-furnace  gases. 

In  addition  to  the  aboA'e  ncAv  equipment  the  Dom- 
inion Compny  has  greatly  enlarged  its  fresh-Avater 
supply  by  impounding  a  neighbouring  lake.  Approx- 
imately a  million  dollars  is  understood  to  have  been  ex- 
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pended  on  this  augmentation  of  the  water-supply. 
Salt  water  is  used  wherever  possible  for  cooling  and 
condensation  purpo.ses,  but  the  new  coke  plant  re- 
quires a  large  daily  quantity  of  water  for  quenching 
in  addition  to  the  other  instances  whore  the  use  of  salt 
water  is  not  permissible. 

The  original  plant  of  tlie  Dominion  Iron  &  Steel 
Company  was  designed  almost  togetlior  with  the  idea 
of  turning  out  steel  rails  in  large  quantity,  but  the  de- 
mand for  rails  is  so  proverbially  uncertain  that  from 


time  to  time  there  have  been  added  finishing  mills  of 
various  kinds.  In  addition  to  the  Plate  Mill,  the  Dom- 
inion Company  now  have  a  large  and  very  completely 
equipped  nail  factory,  a  rod  and  bar  mill,  and  the  16 
inch  mill  used  during  the  war  for  rolling  shrapnel 
bars  ha.s  lately  been  adapted  to  roll  small  rails  and 
other  commercial  sections.  It  cannot,  however,  be 
said  that  the  Dominion  Company  has,  as  yet,  devel- 
oped as  many  vai'ieties  of  products  as  we  believe  the 
future  will  bring  with  it. 


108"  Cutting-off  Sliear. 
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The  4,000  H.P.  Motor.    Lifting  into  position  the  65  Ton 
Stator  Frame. 


Jamuiry,  1!J2(). 


IKON    AND    STEEL    OF  CANADA 


329 


Canada's  Part  in  the  Iron  and  Steel  Trade 

of  the  Empire 


A  recent  deal  by  which  capitalists  of  (ireat  Britain 
have  made  an  iiivestiiieiit  of  several  millions  of  dol- 
lars, and  by  which  they  are  committed,  it  is  said,  to 
the  investment  of  many  millions  more,  dravp^s  attention 
to  the  part  which  Canada  may  play  in  the  iron  and 
steel  trade  of  the  British  Empire  in  the  near  future. 
That  the  part  she  would  play  would  in  the  course  of 
time  be  prominent  has  not  been  doubted  for  many 
years  past  by  those  wlio  grasped  properly  the  signifi- 
cance of  the  enormous  deposits  of  coal  on  the  Nova 
Scotian  seaboard  and  of  iron  just  across  the  Gulf  of 
St.  Lawrence  on  the  shores  of  Newfoundland,  to  say 
nothing  of  the  deposits  of  ore  and  iron  at  different 
points  from  the  Atlantic  to  the  Pacific.  Had  it  not 
been  for  the  events  of  the  past  half  dozen  years,  hoAv- 
ever,  it  is  possible  that  Canada's  day  might  have  been 
longer  delayed.  As  it  is,  it  begins  to  look  as  though 
Canada  might  in  the  very  near  future  prove  one  of  the 
pivotal  points  upon  Avhieh  the  industrial  life  of  the 
British  Empire  will  turn. 

Previous  to  the  war,  r4ermany  had  become  one  of 
Great  Britain's  most  formidable  rivals  in  the  iron  and 
steel  trades,  the  United  States  also  occupying  a  promi- 
nent position  in  this  connection.  It  is  claimed  that 
Germany  is  now  out  of  the  running  for  many  years 
to  come,  more  especially  as  the  Allies,  in  settling  up 
with  their  defeated  rival,  handed  over  to  France  a 
very  considerable  portion  of  the  iron  territory  which 
bad  been  the  basis  of  Germany's  commercial  progress 
of  the  previous  few  decades.  Germany  still  has  iron 
mines  of  considerable  extent,  but  these  are  not  so  ad- 
vantageously situated  for  economic  production  as 
those  upon  which  she  formerly  counted.  While  it  is 
true  that  France  in  obtaining  possession  of  these  iron 
areas  succeeds  to  one  of  the  means  by  which  Germany 
made  her  way  to  commercial  powei',  there  are  reasons 
to  doubt  that  France  will  for  many  years  become  a 
dangerous  rival  to  British  trade  supremacy.  Be  that 
as  it  may,  the  United  States  is  probably  in  a  stronger 
position  than  ever  to  compete  for  the  British  markets. 
During  the  war  she  amassed  great  riches  and  devel- 
open  her  iron  and  steel  industries  to  a  wonderful  de- 
gree. While  it  is  true  that  much  of  this  development 
will  be  of  little  use  to  her  in  competing  along  commer- 
cial lines,  there  can  be  little  doubt  that  her  industrial 
organization  has  been  greatly  advanced  and  the  treas- 
uries of  the  jnost  of  her  iron  and  steel  concerns  have 
been  strengthened  to  a  degree  hardly  even  dreamt  of 
before  the  war. 

It  is  from  the  United  States,  therefore,  that  the 
keenest  rivalry  is  to  be  expected  for  many  years  to 
come. 

To  the  extent  that  geography  affects  trade  progress. 
Great  Britain  can  place  herself  in  a  similar  position  to 
the  United  States  by  making  herself  a  part  of  Canada. 
Geograpliically.  the  United  States  and  Canada  are 
one  for  many  thousands  of  miles,  from  east  to  west; 
and  although  dift'erences  become  more  marked  on  a 
north  and  south  comparison,  it  may  be  questioned  if 
on  this  count  the  United  States  has  advantage  over 
Canada.  The  mileage  separating  Great  Britain  from 
Canada  is  actually  less  than  that  separating  Great 
liritain  from  the  f'nited  States,  and  during  a  consid- 


erable portion  of  the  year  the  voyage  can  be  made 
more  quickly  along  the  northern  route.  These  advan- 
tages are  possibly  offset  by  the  disadvantages  at  other 
periods  of  the  year.  On.  the  whole,  it  would  seem  that 
if  the  British  capitalist  contemplates  including  Can- 
ada in  his  plan  to  combat  commercial  rivalry  of  the 
United  States,  he  can  do  so  on  even  terms  so  far  as 
the  situation  is  affected  by  geography  and  climate. 

Of  perhaps  even  greater  value  than  the  above  con- 
siderations are  those  of  natural  resources — in)  this 
case  deposits  of  coal  and  iron.  It  is  true  that  Canada 
has  no  anthracite  coal,  but  she  has  endless  quantities 
of  bituminous  or  soft  coal,  which  is  the  great  com- 
mercial coal,  and  of  iron  ore.  These  deposits  are  to 
be  found  at  various  points  all  the  way  from  the  At- 
lantic to  the  Pacific.  But  first  and  foremost,  they 
are  to  be  found  almost- alongside  each  other  on  the 
Atlantic  seaboard.  From  a  raw  product  standpoint, 
coal  and  iron  hardly  have  to  be  handled  by  rail  at 
all.  So  close  to  the  seaboard  are  the  deposits  that  they 
are  actually  being  mined  under  the  sea. 

As  to  the  quantity  available,  it  is  sufficient  to  say 
that  the  deposits  are  of  such  extent  on  the  Atlantic 
coast  alone  that  they  cannot  be  exhaused  during  the 
present  generation — and  it  is  hardly  necessary  to 
worry  beyond  that.  One  experienced  iron  and  steel 
man  considers  that  Nova  Scotia  in  respect  to  abundant 
supply  of  coal  and  iron  ore  at  an  economic  shipping 
point,  is  the  best  situated  country  in  the  world. 

Some  years  ago.  Nova  Scotia  was  deemed  a  long 
way  from  Great  Britain.  It  took  weeks  to  reach  it 
by  ship,  and  communication  could  only  be  had  by  let- 
ter. Today,  a  modern  steamship  crosses  in  a  week 
at  most.  A  few  years  ago  it  was  only  those  of  imag- 
ination who  would  venture  to  predict  that  the  ocean 
trip  would  be  made  by  air  in  a  day  or  two.  No  im- 
agination is  now  needed,  for  an  airplane  has  crossed 
in  a  night-time.  The  day  is  coming  when  one  may 
dine  in  the  evening  in  the  United  Kingdom  and  break- 
fast next  morning  in  Canada.  As  for  communication, 
letters  are  now  too  slow  even  if  delivered  over-night. 
The  underseas  cable  itself  is  being  threatened  with 
extinction.  Instead,  the  message  is  carried,  by  tele- 
graph, through  the  clouds  in  a  few  seconds,  and  the 
day  is  at  hand  when  the  voice  will  make  the  transat- 
lantic trip  none  the  less  quickly.  Distances  are  being 
annihilated,  and  the  time  is  here  when  for  all  com- 
mercial purposes  the  few  miles  separating  Canada 
from  the  United  Kingdom  will  count  for  no  more  than 
(he  distance  separating  different  parts  of  the  United 
Kingdom. 

When  the  truth  of  this  fully  takes  hold  of  us,  it  be- 
comes less  ditt'rcult  to  perceive  what  consequences 
must  follow  thereon.  It  means  that  Great  Britain 
will  look  towards  Canada  to  an  extent  undreamed  of 
heretofore  for  those  raw  products  which  she  requires 
to  keep  her  own  industries  operating ;  and  that,  as 
the  raw  product  costs  more  to  transport  than  the  semi- 
linished,  the  proportion  of  the  latter  occupying  space 
in  the  steamships  will  become  ever  greater  as  time 
goes  on. 

«    *  * 
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The  conditions  allu<Jo<l  to  heinf?  present,  it  nonhl 
be  a  logical  development  for  British  capital  to  look 
upon  the  resources  of  Canada,  not  as  something  for- 
eign to  Great  Britain,  but  a.s  something  within  the  Em- 
pire and  situated  right  next  door.  During  the  war 
the  dislocation  to  industries  which  were  cut  oflf  from 
their  accustomed  base  of  supplies  in  enemy  country, 
was  one  of  the  most  disturbing  factors,  and  in  the 
various  economic  discussions  for  after-war  develop, 
ments  which  took  place  between  the  Allies,  particular 
attention  was  paid  to  the  need  for  the  development 
of  the  natural  resources  and  supplies  of  raw  products 
lying  within  allied  countries. 

Canadians  have  been  wont  to  speak  of  the  wonder- 
ful natural  resources  and  the  illimitable  supply  of 
raw  product  to  be  found  within  the  Dominion  of  Can- 
ada. Why,  then,  if  they  actually  believe  these  claims, 
should  there  be  such  skepticism  regarding  the  invest- 
ment of  a  few  millions  of  British  capital  in  one  of  the 
bfjsic  industries — iron  and  steel  ?  The  report  was 
that  the  expenditure  of  some  $10,000,000  or  ,$15,000,- 
000  on  improvement  and  reconstruction  at  the  plant 
of  the  Dominion  Steel  Corporation  would  follow  upon 
the  investment  of  some  millions  in  shares  of  this  con- 
cern. Truly  the  expenditure  of  $10,000,000  or  $15,- 
000,000  on  this  plant,  instead  of  being  looked  upon  by 
Canadians  as  an  extravagant  undertaking,  should  be 
looked  upon  as  the  very  least  of  the  consequences  fol- 
lowing upon  the  deal  mentioned. 

Without  any  special  knowledge  of  the  details  of  the 
deal,  it  would  require  only  a  logical  mind  to  reach  the 
concusion  that  the  expenditue  to  follow  upon  .such  a 
development  should  be  more  like  $100,000,000  or  $150,- 
000,000  than  one-tenth  of  that  amount.  In.stead  of 
the  sum  originally  mentioned  being  extravagant,  it 
must  surely  represent  the  merest  initial  expenditure 
in  an  industrial  development  which  should  become  in 
the  course  of  the  coming  few  decades  one  of  the  larg- 
est in  the  British  Empire.  Either  that,  or  we  all  are 
only  repeating  grotesquely  exaggerated  statements 
when  we  talk  of  the  wonderful  iron  and  coal  and  min- 
eral deposits,  the  vast  inland  waterways,  the  enor- 
mour  waterpowers,  timber  resources  and  wheat  lands 
of  Canada  and  the  need  of  the  Avorld  for  the  products 
of  this  country. 

To  see  this  matter  in  its  true  perspective,  not  less 
imagination  is  needed  but  a  little  more  imagination. 
In  the  early  part  of  the  recent  war,  the  announcement 
that  the  Canadian  Car  and  Foundry  Co.  had  booked 
a  contract  with  Russia  for  shells  to  the  value  of  $8.- 
000,000  or  $10,000,000  caused  subscribers  to  a  finan- 
cial publication  to  call  up  the  editor  of  that  publica- 
tion on  the  'phone  and  threaten  to  cancel  their  sub- 
scriptions unless  he  exercised  more  moderation  in  his 
efforts  to  dispel  the  gloom.  The  editor  replied  that  in- 
stead of  exaggerating  the  amount  of  the  contract  he 
had  minimized  it,  and  that  the  actual  amount  of  the 
contract  was  more  like  $80,000,000.  And  that  was 
actually  the  case.  Big  situations  call  for  big  concep- 
tions, and  there  is  eyery  reason  to  think  that  a  big 
situation  now  confronts  Canada. 

It  is  not  easy  to  arrive  at  the  exact  truth  of  what 
is  transpiring  in  England  with  respect  to  Canadian  in- 
dustrial development.  We  know  that  Canadians  of 
undoubted  capacity  and  financial  strength  are  at  work 
in  London  and  are  attracting  attention  to  the  oppor- 
tunities lying  more  or  less  dormant  in  Canada.  The 


deal  m  Dominion  Steel  Corporation  i.s  the  evidence 
of  this.  Cables  from  London  intimate  that  further 
developments  are  likely  to  follow,  and  while  some  of 
the  developments  hinted  at  have  been  more  or  less  de- 
nied in  other  quarters,  some  of  the  denials  fail  to  carry 
conviction. 

After  all,  to  reach  a  reasonably  correct  conclusion, 
one  has  but  to  ask  what  developments  should  follow 
upon  a  deal  of  the  character  mentioned — always  as- 
suming that  the  British  interests  brought  into  the 
deal  are  the  right  people.  The  developments  which 
should  follow  are  those  which  mu.st  follow.  If 
they  do  not  follow  now,  they  will  later;  and  if  they 
do  not  follow  now,  the  reason  is  likely  to  be  that  the 
interests  concerned  fail  to  grasp  their  opportunities. 

Among  other  things,  it  is  denied  from  London  that 
there  is  any  intention  of  bringing  the  Nova  Scotia 
Steel  and  Coal  Co.  into  the  present  deal.  The  wisdom 
of  this  decision  would  largely  depend  upon  what  the 
Scotia  Company  had  to  offer  and  the  price  demandea. 
There  can  be  no  doubt  that  if  the  Scotia  Company 
possesses  anything  like  the  resources  of  coal  and  iron 
claimed  some  time  since,  these  can  be  developed  more 
advantageously  if  operated  in  conjunction  with  the 
Dominion  Steel  Corporation  and  under  one  direction 
than  if  developed  separately  and  in  opposition  thereto. 
That  is  to  say,  that  whatever  may  be  the  actual  value 
and  earning  power  of  the  shares  of  each  company 
under  separate  management,  these  should  show  an 
increase  under  the  economies  to  be  effected  under 
one  management  or  direction.  The  product  of  the 
two  concerns  shows  a  great  deal  of  similarity,  so  much 
so  that  officials  of  each  concern  have  expressed  the 
view  that  no  great  advantage,  in  the  way  of  reaching 
new  markets  or  markets  for  a  wider  range  of  products, 
was  to  be  gained  through  consolidation.  It  should 
not  be  forgotten,  however,  that  there  have  been  an- 
tagonisms between  the  two  companies,  and  that  these 
alone  would  interfere  with  a  candid  recognition  of 
the  advantages  or  disadvantages  of  the  situation 
Hence,  it  is  not  surprising  to  read  that  there  is  no  in- 
tention on  the  part  of  the  new  group  in  Dominion 
Steel  Corporation  to  include  Nova  Scotia  Steel  and 
Coal  in  their  plans  of  development.  At  the  same  time, 
it  is  interesting  to  report  the  opinion  of  one  who  has 
been  fairly  close  to  these  developments  that  an  under- 
standing already  exists  between  leading  interests  in 
each  company. 

«    •  * 

The  name  of  Steel  of  Canada  does  not  appear  to 
have  been  mentioned  in  the  cable  despatches  as  being 
included  in  the  plans  of  development  of  the  new  Eng- 
lish group.  Yet  we  know  that  there  have  been  nego- 
tiations between  leading  interests  in  Dominion  Steel 
Corporation  and  Steel  of  Canada.  What  became  of 
these  negotiations  is  difficult  to  say.  Certainly  some 
of  the  largest  interests  in  the  Corporation  were  as 
friendly  to  negotiations  with  Steel  of  Canada  as  they 
were  antagonistic  to  negotiations  with  Scotia.  Fur- 
thermore, from  an  industrial  standpoint  alone,  the 
amalgamation  of  these  two  concerns  made  its  appeal. 
Steel  of  Canada,  speaking  generally  is  the  complement 
of  the  Dominion  Steel  Corporation,  furnishing  the  fin- 
ishing mills  for  the  raw  or  semi-finished  product  of 
the  Corporation.  It  has  even  been  stated  by  officials 
of  the  Corporation  that  the  requirements  for  expan- 
sion and  for  taking  full  advantage  of  its  position  as 
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a  producer  of  iron  and  steel  would  compel  the  Cor- 
poration to  build  its  own  finishing  mills  unless  these 
could  be  otherwise  obtained.  The  finishing  mills  of 
Steel  of  Canada  arc  a  natural  evolution  and  are  sit- 
uated mostly  in  the  populous  centres  of  Ontario  and 
Quebec,  just  where  they  are  required.  The  company 
owns  iron  and  ore  fields  in  the  United  States,  but  none 
in  Canada.  The  Dominion  Steel  Corporation  owns 
iron  ore  and  coal,  but  not  the  finishing  mills.  It  is 
unlikely  that  these  two  concerns,  in  a  comprehensive 
scheme,  should  remain  apart.  Their  amalgamation 
would  seem  to  be  among  the  first  developments  called 
for  under  the  new  order  of  affairs. 

A  further  step  westward  brings  into  the  considera- 
tion yet  another  iron  and  steel  concern,  namely,  the 
Lake  Superior  Corporation.  Here  we  have  a  com- 
pany with  a  somewhat  chequered  career.  It  was  the 
conception  of  a  man  of  vision  and  capacity,  but  with 
possibly  too  small  a  percentage  of  the  practical  ele- 
ment to  hold  him  in  check.  At  any  rate,  he  seemed  to 
be  a  little  ahead  of  his  day.  Yet,  that  was  only  a  few 
years  ago,  and  already  the  Lake  Superior  Corpora- 
tion is  rapidly  coming  into  its  own.  Here  we  have  a 
company  owning  iron  ore  deposits  and  operating  fur- 
naces and  rail  and  structural  mills.  In  fact,  it  is  the 
only  company  rolling  large  structural  shapes  in  Can- 
ada. It  is  situated  on  the  Great  Lakes,  at  the  Soo, 
and  thus  has  excellent  transportation  facilities  at  its 
disposal.  At  the  same  time,  it  is  half  way  across  the 
continent  and  in  a  better  position,  in  this  respect,  than 
the  other  concerns  mentioned  to  attend  to  the  re- 
quirements of  the  West.  Quite  possibly  it  could  sup- 
ply Steel  of  Canada  with  some  of  its  requirements 
more  advantageously  than  could  the  Dominion  Steel 
Corporation. 

It  would  seem  that  any  group  capable  of  taking 
hold  of  the  iron  and  steel  situation  of  Canada  and  de- 
veloping it  in  a  truly  economic  and  national  manner 
could  not  overlook  any  of  these  companies  in  its  plans. 
To  stop  short  of  this  would  be  to  leave  too  many  lo'ose 
ends  and  lose  too  many  opportunities. 

At  the  time  of  the  formation  of  the  Canada  Cement 
Co.,  the  promoter,  replying  to  a  criticism,  pointed  out 
that  irrespective  of  the  ruinous  price-cutting  taking 
place  in  the  competition  between  the  independent 
companies,  a  fortune  was  being  wasted  annually  by 
unnecessary  transportation  costs.  The  various  con- 
cerns were  weakening  themselves  paying  freight  on 
cement  snipped  by  them  into  each  other's  territory. 
Under  the  amalgamation,  this  foolishness  would  cease, 
each  company  would  supply  its  own  market  and  the 
funds  spent  in  unnecessary  freights  would  be  em- 
ployed for  cheapening  the  cost  of  production  or  would 
be  paid  out  in  dividends  to  shareholders.  This  pre- 
diction has  been  fulfilled,  and  the  holders  of  Canada 
Cement  shares  are  getting  6  per  cent  dividends  in 
spite  of  the  fact  that  the  duty  on  cement  has  been 
lowered. 

The  promoter  of  that  company,  now  Lord  Beaver- 
hrook.  also  i)ut  the  Steel  ('omj)any  of  Canada  together, 
as  well  as  the  Canadian  C*ar  and  Fovindry.  Lord  Bea- 
verbrook  now  lives  in  Loiulon,  and  the  general  belief 
in  financial  circles  in  Canada  is  that  he  is  a  prime 
mover  in  the  deal  by  which  British  capital  has  become 
interested  in  the  Dominion  Steel  Corporation.  Change 
of  residence  has  apparently  not  lessened  Lord  Bea- 
verbrook's  interest  in  r'niindinn  develnpmont.  but  has 


added  greatly  to  his  power  to  bring  this  development 
about.  He  has  hardly  forgotten  his  early  lesson  on 
the  advantage  of  saving  transportation  charges  on 
unnecessary  movements  of  freight.  The  opportunity 
seems  wide  open  to  him,  situated  as  he  now  is,  to  ac- 
complish an  enormous  saving  in  this  item  alone  for 
the  different  iron  and  steel  companies  of  Canada  by 
bringing  them  all  into  a  holding  company. 

Iron  and  steel  men  who  have  given  the  matter  con- 
siderable thought  are  convinced  that  great  advantages 
Avould  follow  a  union  of  this  nature  and  that  the  vari- 
ous companies  Avould  be  greatly  strengthened  thereby, 
that  costs  of  production  would  be  much  reduced,  and 
that  only  through  a  large  combination  of  this  char- 
acter will  Canada  be  able  to  hold  her  own  in  the  mar- 
kets of  the  world.  This  being  the  case,  it  would  not 
seem  a  wild  stretch  of  imagination  to  predict  its  ac- 
complishment in  the  natural  order  of  events,  follow- 
ing upon  what  has  already  taken  place.  In  that  case 
we  will  shortly  cease  talking  of  expenditures  of  $10,- 
000,000  to  $15,000,000  as  something  to  be  wondered  at. 
Iron  and  steel  producing  machinery  and  processes  are 
pretty  much  out  of  date  in  ten  years  anyway.  Charles 
Schwab  scrapped  a  million  dollar  plant  without  even 
completing  it,  we  are  told,  in  order  to  introduce  a  yet 
newer  process.  If  we  really  believe  in  Canada  and 
her  wonderful  opportunities,  we  will  have  to  get  over 
the  habit  of  talking  in  small  figures  like  $10,000,000 
or  $150,000,000.  That  was  good  enough  once  when 
money  v/as  worth  something  and  we  had  to  go  abroad 
every  time  we  wanted  to  borrow  a  million.  Now  we 
subscribe  internal  loans  of  $500,000,000  a  year  with- 
out turning  a  hair.  Let  us  take  our  measure  from  that 
phenomenon. — By  "Economist,"  in  Toronto  Saturday 
Night. 


STEEL  OF  CANADA  ON  SEVEN  PER  CENT 
DIVIDEND  BASIS 

Steel  Company  of  Canada  has  placed  its  common 
stock  dividend  at  7  per  cent  by  declaring  a  1%  per 
cent  dividend  for  the  last  quarter  of  the  year,  and 
adding  an  extra  %  per  cent  to  previous  dividend  pay- 
ments during  1919. 

The  common  stock  was  first  placed  on  a  dividend 
basis  in  1916  when  4  per  cent  was  paid.  In  Mai*ch, 
1917,  a  bonus  of  Vo  of  one  per  cent  Avas  added,  which 
was  confirmed  by  declaration  of  a  six  per  cent  rate 
in  September,  1917.  This  rate  has  been  maintained 
until  the  recent  increase  above-noted. 


DOMINION    STEEL    COMPANY    TO  MANUFAC- 
TURE FIRE  BRICK 

It  is  understood,  on  good  authority,  that  as  a  result 
of  experiments  conducted  over  a  number  of  years 
past,  the  Dominion  Steel  Company  contemplates  the 
erection  in  the  near  future  of  a  plant  to  make  fire- 
brick and  shapes  from  local  materials  for  use  in  its 
metallurgical  processes  and  coke-ovens,  which  are  at 
the  present  time  necessarily  imported.  The  expendi- 
ture contemplated  is  said  to  be  in  the  vicinitv  of 
$250,000. 

It  is  probable  that  the  extensive  deposits  of  silica 
of  good  quality  which  occur  near  Whyeocomagh,  Cape 
Breton  Island,  will  be  drawn  upon,  and  possibly  also 
the  limited  area  of  kaolinic  clay  which  is  found  7iear 
r'nxlionth  ^lonntnin,  not  far  from  Sydnoy. 
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COMPANY  NOTES 


PRESIDENT   OF    "SCOTIA"   REVIEWS  OPERA- 
TIONS OF  1919 

Reports  Purchase   of   Coaling  Plant,  Lumber  Areas 
and  the  Acadia  Coal  Co. 

The  year  1919  saw  considerable  depression  in  the 
operation.s  of  the  steel  plants  of  the  Nova  Scotia  Steel 
and  Coal  Company.  At  the  beginning'  of  the  year, 
a  large  amount  of  business  of  an  ordinary  commercial 
nature  was  on  the  books  of  the  Company,  a  great  pari 
of  which  had  accumulated  during  the  war  period.  It 
was  hoped  at  the  beginning  of  the  year,  that  the  prac- 
tical cessation  in  the  manufacture  of  steel  products  for 
commercial  purposes,  which  existed  for  several  years 
previous,  would  cause  a  continued  demand  for  steel 
products  during  the  whole  year.  This  hope,  however, 
was  not  realized ;  but,  on  the  contrary,  the  first  of  July 
found  all  the  steel  plants  of  Canada  with  very  little 
business  on  their  order  books.  This  opportunity  was 
taken  by  the  Scotia  Company  to  reline  its  blast  fur- 
nace, which  had  been  in  continuous  operation  since 
1914;  to  rebuild  its  open-hearth  furnaces;  and,  gen- 
erally, to  overhaul  its  several  steel  plants  which  had 
been  working  to  the  limit  of  their  capacity  during  the 
war.  The  outputs  of  the  steel  plants  were  therefore 
much  reduced,  as  compared  with  any  year  .since  1914. 

At  the  collieries,  the  demand  for  coal,  which  for  the 
four  years  previous  had  been  unprecedented,  fell  off 
alarniingly,  and  by  the  first  of  March  all  the  collieries 
of  the  Province-  were  working  on  half-time  or  less. 
This  situation  continued,  as  ^r  as  the  steel  plants 
were  concerned,  until  the  very  end  of  the  year;  but 
about  the  first  of  November,  when  the  relining  of  the 
blast  furnace  was  completed,  business  began  to  im- 
prove, and  the  close  of  the  year  finds  the  Company 
with  a  very  satisfactory  amount  of  business  on  its 
orderbooks."  The  prospects  for  the  coming  year  are 
satisfactory;  the  railways  of  Canada,  which  for  sev- 
eral years"^  have  curtailed  their  purchases  of  rolling 
stock  and  track  equipment,  showed  some  evidences  of 
coming  into  the  market,  and  already  some  very  con- 
siderable orders  have  been  placed  for  steel  material. 

The  coal  situation  began  to  improve  somewhat  ear- 
lier in  the  year,  or  about  the  middle  of  August,  and 
until  the  present  time  the  demand  for  coal  which  was 
accentuated  by  the  strike  in  the  United  States,  has 
continued  to  "keep  the  collieries  of  the  Company  in 
full  operation.  While  the  exceptional  demand  for 
coal  created  by  the  American  coal  strike  has  some- 
what abated,  the  operations  of  the  Company's  steel 
plants  will  require  a  large  percentage  of  their  coal 
output  at  Sydney  Mines,  and  there  is  every  indica- 
tion that  the  collieries  will  operate  more  steadily  dur- 
ing 1920. 

At  the  present  time  operations  at  the  collieries  are 
somewhat  curtailed,  by  the  unrest  consequent  upon 
the  establishment  of  the  Conciliation  Court,  to  con- 
sider a  demand  for  a  general  leveling  up  of  wages. 
The  'n-eat  problem  which  at  present  confronts  the 
mine  operators  of  Nova  Scotia,  who  are  also  steel 
manufacturers,  is  how,  with  the  continually  niereas- 
in-  cost  of  coal,  it  will  be  possible  to  keep  their  stee 
plants  in  operation  and  compete  in  the  general  steel 
market. 


Three  Important  Acquisitions 

During  the  year,  the  Company  made  three  very  im- 
portant investments  which  we  have  everj-  reasot 
i)elieve  will  prove  of  inestimable  value. 

For  the  past  ten  years,  the  Company  had  been  l  ar 
rying  on  lumbering  operations  in  Pictou  and  Colches- 
ter counties,  and  has  acquired  quite  an  extent  of  tim- 
ber properties.  In  November,  they  purchased  the  ex- 
tensive holdings  of  Messrs.  Rood  and  McGregor,  in 
Pictou  county,  comprising  some  of  the  fine.st  spruce,  in 
the  province  of  Nova  Scotia,  and  insuring  for  many 
years  a  certain  and  easily  accessible  supply  of  lum- 
ber for  the  rapidly  increasing  requirements  of  the 
Company,  and  its  various  subsidiaries.  This  is  one 
of  the  largest  lumber  deals  eonsuin mated  in  the  prov- 
ince in  recent  years. 

Ensures  Clo&3  Co-operation 

The  third  and  most  important  purchase  made  by 
the  Company  was  the  acquisition  in  the  early  part  of 
the  month  of  a  controlling  interest  in  the  Acadia  Coal 
Company,  Limited.  The  purchase  of  this  interest  by 
the  Scotia  Company  will  lead  to  very  close  co-opera- 
tions between  the  two  companies.  Not  only  will  it 
insure  a  supply  of  fuel  for  the  works  at  Trenton,  but 
it  will  doubtless  enable  operation  at  full  capacity  of 
the  extensive  power  plant  at  the  Allan  Shafts,  in 
supplying  electric  power  to  the  Steel  Plant  and  the 
Car  Works.  This  latest  move  by  the  Scotia  Company, 
wliich  makes  for  closed  large  concerns,  is.  we  believe, 
a  source  of  great  gratification  to  the  people  of  Pictou 
county  and  the  province  generaUy. 

Summing  up,  we  feel  we  can  truthfully  say,  that 
the  year  1919  has  been  a  very  succe.ssful  one  in  the 
history  of  the  Scotia  Company,  and  a  harbinger  of 
prosperity  and  progress  in  the  future. — Halifax 
"Chronicle." 


The  president  of  the  Steel  Company  of  Canada. 
Robert  Hobson,  has  issued  a  denial  at  Hamilton.  Ont.. 
of  the  report  that  the  company  Avas  threatening  to  lo- 
cate a  blast  furnace  in  Port  Colborne  because  of  a  dis- 
pute with  the  city  over  Pollock's  Lane.  The  company 
has  decided  to  erect  a  $2,000,000  blast  furnace  and 
it  might  be  located  at  Port  Colborne  because  the  com- 
pany is  cramped  for  room  in  Hamilton. 


Because  of  the  refusal  of  the  employers  in  the  stnic- 
tural  steel  section  of  the  building  trades  industry  to 
recognize  the  local  union  of  structural  steel  workers 
in  Toronto,  the  negotiations  which  are  proceeding  be- 
tween the  sections  of  the  industry  and  the  nineteen 
unions  may  be  delayed.  The  unions  of  the  industry 
with  influence  must  obtain  this  recognition  for  the 
structural  steel  workers  if  there  is  to  be  a  settlement 
of  agreements  in  the  building  trades  industry  on  Jan. 
1  of  a  permanent  character. 


The  National  Steel  Car  Corporation.  Limited,  of 
Hamilton,  Ont..  recently  organized  under  a  Domin- 
ion charter,  has  taken  over  the  plant,  business,  equip- 
ment, assets  and  liabilities  of  the  National  Steel  Car 
Company.  Hamilton.  The  new  company  is  purely 
Canadian  in  everv  sense  of  the  word,  having  as  presi- 
dent, R.  J.  Magor.  The  National  Steel  Car  Corpora- 
tion. Limited,  will  continue  to  manufacture  railway 
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cars,  liaviiif,'  on  hand  two  large  orders  and  others 
about  closed,  and  tlie  motor  truck  department  will 
liave  a  ^'reatly  increased  capacity.  The  minimum  pro- 
duction for  the  coming-  year  is  placed  at  1,500  motor 
trucks. 


J^elieving  tliat  tlie  cause  of  industrial  unrest  in  the 
world  is  largely  due  to  unfair  profits  being  made  by 
capitalists,  T.  J.  Storey,  President  of  the  International 
Metal  Works,  Limited,  Brockville,  Out.,  has  decided 
to  share  the  profits  of  the  concern  with  the  employees. 
On  last  year's  profits,  it  was  announced,  each  man's 
share  would  be  about  $300. 


E.  A.  Wilson  of  tlie  IngersoU  Machine  Co.,  Limited, 
has  joined  with  the  John  Morrow  Screw  &  Nut  Co., 
Limited,  in  LigersoU,  Out.,  and  will  be  Vice-President 
and  joint  manager  with  J.  A.  Coulter,  the  head  of  the 
Morrow  C()in])any.  It  i.s  also  announced  that  the  Mor- 
row Company  has  purchased  an  interest  in  the  Liger- 
soU ^Machine  Co.,  Limited,  and  the  American  Machine 
Products  Co.,  Incorporated,  of  Detroit,  and  will,  with 
Mr.  Wilson  and  Mr.  Munger,  formerly  of  Ingersoll, 
operate  them,  together  with  the  Ingersoll  File  Co.  as 
subsidiary  companies  to  the  John  Morrow  Screw  & 
Xut  Co.,  Limited.  At  the  plant  of  the  Ingersoll  Ma- 
chine Co.  some  $r)0.000  Avorth  of  new  machinery  is 
l)eing  installed  to  make  a  line  of  tools  not  previously 
made  there.  Col.  F.  H.  Deacon  of  Tox'onto,  Honor- 
ary President  and  dir?ctor  of  the  board,  will  devote 
considerable  of  his  time  to  the  development  of  the  in- 
dustries in  Ingersoll. 


The  newly  organized  Farmei's  Standard  Carbide 
Company  at  Freydenburgh  Falls,  N.Y.,  have  employ- 
ed Messrs.  W.  E.  Moore  &  Company,  Engineers,  Pitts- 
burgh. Pa.,  on  the  construction  of  their  new  carbide 
plant.  This  plant  will  be  equipped  with  a  Moore  3 
|)hase  carbide  furnace,  with  a  capacity  up  to  30  tons 
per  day.  The  -16'  water  fall  will  be  developed  for  a 
capacity  of  3700  h.p.  Crushing,  screening,  can-making 
machinery  are  being  designed  and  will  be  installed 
to  correspond. 


^'ollowing  the  vote  of  the  Saniia  Indians  to  dis- 
l)()se  of  1.184  acres  of  their  land  along  the  St.  Clair 
River  front  for  the  sum  of  $200,000,  S.  A.  Howard,  a 
Detroit  banker,  announced  that  preparations  were 
now  well  under  way  to  build  a  $15,000,000  steel  plant 
in  Sarnia  alongside  the  i)roperty  owned  by  the  Wills- 
Lee  Auto  Corporation  Interests.  The  Indians,  after 
a  long  consultation,  have  decided  to  surrender  their 
reserve  lands  to  the  extent  of  the  above  number  of 
acres  to  be  used  for  industrial  purposes  and  for  the 
erection  of  a  steel  city  under  the  present  Ontario 
Housing  Act.  Work,  it  was  stated  by  those  behind 
the  venture,  woidd  be  started  on  IMarch  1.  Among 
rhos!'  associ-it'jd  withe  the  Detroit  baidver  are  J.  J.  Ma- 
hon  of  the  Imperial  Munitions  Board  of  Canada  and  a 
number  of  other  promiiunt  Canadian  and  American 
steel  magnates  whose  names  will  likely  be  made  pub- 
lic in  a  short  time.  Negotiations  had  been  opened 
with  the  town  of  Ooderich  looking  toward  the  location 
of  tin-  i>lant  there  and  the  s'lection  of  Sarnia  as  the 
site  has  caused  a  great  dl-al  of  disapfiointnient  in  thr' 
northern  town.  When  Sarnia  was  announced  as  hav- 
ing .^gcured  the  plum  the  town  took  on  the  semblance 
of  {j^rush  to  a  mining  district  in  boom  days  and  the 
real  estate  men  got  as  busy  as  bees.   Three  hours  after 
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the  deal  Avas  made  public  one  $10,000  land  deal  was 
reported,  while  a  number  of  business  men  and  others 
on  Front  Street  have  been  asked  for  figures  on  their 
stores. 


Judgment  issued  by  Mr.  Justice  Kelly  refuses  an 
order  to  wind  up  the  Imperial  Steel  &  Wire  Company 
of  Collingwood.  "The  circumstances,  unsatisfactory 
as  they  appear  in  some  respects,  do  not  warrant  that 
course  at  the  present  time,"  he  says.  "There  is  un- 
contradicted evidence  that  the  company  has  procured 
or  can  readily  procure,  contracts  productive  of  profits 
as  soon  as  its  plant  has  been  put  into  condition  to  re- 
sume operations.  I  am  unable  to  say,  therefore,  that 
the  situation  neces'sarilj^  calls  for  a  winding  up  on 
the  ground  that  it  is  just  and  equitable  that  the  order 
should  be  made,  and  I  think,  therefore,  that  both  ap- 
plicants should  be  dismissed." 

TIN  REFINING  IN  BRADFORD,  ONT. 

A  new  and  importa,nt  Canadian  industry. 

A  Canadian  company  has  been  incorporated  under 
the  name  of  the  Electro-Tin  Products  Co.,  Ltd.,  and  a 
plant  has  been  erected  in  Bradford,  Out.,  to  manu- 
facture tin  products.  The  tin  will  be  refined  from 
Bolivian  ores  b.v  an  electric  furnace  process,  named 
the  "Cobb  process"  after  its  inventor.  A  capacity  of 
two  tons  of  refined  metal  is  expected  from  this  fur- 
nace daily.  In  view  of  the  large  market  for  tin  now 
existing  in  Canada,  this  latest  addition  to  the  range  of 
Canadian  metallui'gical  industries  is  important. 

Tin-plates  Avill  soon  be  a  product  of  importance  in 
Canada,  and  it  is  understood  that  a  production  of 
close  to  40,000  tons  of  tin-plate,  and  of  black  and 
galvanized  sheets,,  would  be  possible  with  the  oper- 
ation of  the  eight  mills  Avhich  BaldAAnn's  Ltd.  are  in- 
stalling as  a  first  unit  in  Toronto,  and  that  an  ultimate 
production  of  200,000  tons  annually  is  contemplated. 

It  is  also  understood  that  the  Dominion  Sheet  Metal 
Corporation  of  Hamilton  has  a  capacity  for  the  pro- 
duction of  galvanized  sheets  at  the  rate  of  14,000  tons 
annually,  and  that  extensions  Avhich  AA'ill  be  completed 
bA'  the  beginning  of  1920  will  make  possible  an  annual 
output  of  20,000  tons. 

In  addition,  the  Steel  Company  of  Canada  has  a 
capacity  of  10,000  tons  a  j^ear,  and  is  manufacturing 
as  closely  as  possible  to  capacity. 

It  is  also  expected  that  the  OjibAva.A"  Plant  of  the 
U.  S.  Steel  Corporation  aa'HI  include  tin-plates  and 
sheets  in  its  products. 

The  first  tin-ingots  from  the  Brantford  plant  Avere 
shoAvn  in  that  toAA^n  on  December  18th.  and  Avere  stated 
to  analyse  97.7  pure  tin. 


NOVA  SCOTIA  STEEL  &  COAL  COMPANY'S 
PRODUCTION  IN  1919. 

An  api)roximate  comparison  of  the  production  of  the 
S.vdney  Mines  collieries  and  steel-Avorks  for  1919  and 
1918  is  as  undei' : 

1918  1919 
Tons  Tons 

Coal    502,018  557.000 

Iron    92.000  36,000 

Steel    129.000  60.000 

Coke   110,000  45,500 

The  blast  furnace  and  open-hearths  at  Sydney  Mines 
are  woi-king  to  capaeit.A'.  as  i.s  also  the  Ncav  GlasgoAV 
Plant. 
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PECKOVER  S   LTD.   TO   ERECT   STEEL  WARE- 
HOUSING PLANT  IN  TORONTO 

A  new  company  has  been  organized  in  Toronto 
under  the  name  of  Peckover's  Limited  for  the  pur- 
pose of  carying  on  a  warehousing,  jobbing  and  import- 
'ing  business.  The  new  firm  is  capitalized  at  half  a 
'million  dollars  with  $300,000  paid  up  capital,  is  well 
oflFieered  and  is  starting  off  under  the  brightest  aus- 
pices. Temporary  premises  have  been  secured  on  the 
'Esplanade  and  have  been  adapted  to  steel  warehous- 
ing and  these  will  be  open  to  business  on  January  2nd. 
Already  over  a  thousand  tons  in  mill  deliveries  are  on 
the  way  in  the  line  of  steel  and  iron  bars,  nickel,  steel, 
tool  steel,  galvanized  black  and  automobile  sheets, 
plates,  structurals,  boiler  tubes,  etc. 

The  new  premises  are  excellently  located  at  the  foot 
of  Spadina  Avenue  and  comprise  three  acres  in  the 
heart  of  the  business  section  of  the  city.  Besides  an 
excellent  dock,  railway  facilities  will  be  furnished  by 
three  lines  which  will  pass  the  promises,  the  C.P.R., 
the  G.T.R.,  and  the  C.N.R.  These  facilities  will  enable 
the  new  company  to  get  water  delivery  from  Algoma, 
'Hamilton  or  the  mills  in  Nova  Scotia,  as  well  as  from 
U.  S.  points  and  eventually  from  European  centres. 

Two  well  known  men  in  the  steel  industry  head  the 
company.  C.  R.  Peckover,  of  the  firm  of  Baines  & 
Peckover,  has  been  in  the  steel  business  in  Canada  for 
'some  years.  He  came  to  Canada  about  23  years  ago 
after  studying  steel  in  Scranton.  Following  a  brief 
engagement  with  the  Rice-Lewis  Company  he  went 
into  business  with  Mr.  Baines  as  agents  for  the  Lon- 
'don  Rolling  Mills  and  for  the  London  Bolt  and  Hinge 
Works.  The  firm  of  Baines  &  Peckover  developed  to 
large  proportions  and  through  his  association  with  the 
cmpany  and  ability  Mr.  Peckover  is  well  and  favor- 
ably known  in  the  steel  trade  in  Canada.  As  a  trav- 
eller and  as  a  successful  steel  merchant,  he  has  visited 
nearly  all  the  large  steel  mills  and  warehouses  in  Eu- 
rope, Canada  and  the  States,  and  has  been  brought 
into  close  contact  with  the  trade  in  its  various 
branches. 


General  Manager  Peckover's  Ltd. 


The  general  manager  of  the  new  company  is  J.  G. 
Near,  a  Toronto  boy  who  is  well  and  favorably  known 
in  business  circles.  He  was  for  18  years  with  the 
Drummond-McCall  Company  and  played  a  prominent 
part  in  the  development  of  the  warehouse  depart- 
ment of  that  institution  of  which  he  had  charge  for 
some  time.  Latterly  he  was  in  charge  of  the  sales 
department.  It  is  recalled  that  a  few  years  ago  Mr. 
'Near  was  a  well-known  Canadian  runner,  having  won 
the  Marathon  in  Toronto  in  1909.  He  was  a  runner- 
up  in  the  Boston  Marathon  and  was  third  man  across 
the  tape  in  the  Hamilton  Road  Race. 

Associated  with  Peckover's  Limited  will  be  Steel 
Working,  Limited,  with  a  full  equipment  of  fabricat- 
ing shop  machinery,  which  will  be  in  operation  in 
January  under  a  competent  and  experienced  staff  in 
office  and  shop. 

Every  modem  equipment  will  characterize  the  Spa- 
dina Avenue  warehouse,  the  company  planning  to 
make  it  a  model  one  in  every  particular.  There  will 
be  installations  of  electric  cranes,  shears,  saw.  etc.. 
for  the  most  rapid  handling  and  cutting  of  steel  to 
length  or  shape  desired.  The  buildings  will  be  200 
feet  wide  by  600  feet  long.  Round  bars  will  be  car- 
ried up  to  18  in.  diameter,  1  beams  up  to  24  in..  TJM 
plates  to  72  in.  wide,  with  a  full  stock  of  angles,  chan- 
nels, tees,  merchant  bars,  sheets  and  sheared  plate  ad- 
vancing in  6  in.  widths,  and  a  hea\y  stock  of  boiler 
tubes  1  in.  to  4  in. 


NEW  COMPANIES  INCORPORATED 

Letters  patent  have  been  issued  incorporating  F.  B 
Common.  F.  G.  Bush.  H.  W.  J.  Jackson.  G.  R.  Dren- 
nan  and  W.  P.  Creagh  of  Montreal  as  the  Edgar  Allen 
&  Co.  (Canada).  Limited,  for  the  purpose  of  dealing 
in  steel,  iron,  metals,  metallic  combinations,  etc..  and 
to  carry  on  the  business  of  steel  and  iron  manufac- 
turers. 

A  Winnipeg  Company.  knoMU  as  the  Western 
Wheel  and  Foundries,  Limited,  has  been  formed  and 
granted  a  charter  to  carry  on  the  business  of  manu- 
facturers, merchants,  miners,  eonti'aetors.  engineers 
and  machinists.  The  incorporators  are  J.  A.  MeVicar. 
A.  T.  Hawley,  X.  J.  D'Arcy.  J.  G.  Chanter.  A.  B.  Rose- 
vear.  all  of  Winnipeg. 


January,  1920. 
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NEW  FOUNDRY  ORGANIZATION  AT  SHAWIN- 
IGAN  FALLS 

A  new  venture,  or  rather  a  development  of  two 
already  in  existence,  has  been  inaugurated  at  Shaw- 
inigan  Falls,  and  commenced  operations  on  January 
1st.  During  the  period  of  the  war  Fraser  Brace  &  Co. 
erected  and  operate  an  electric  furnace  plant  for  the 
production  of  pig-iron  which  was  situated  in  close 
proximity  to  the  iron  foundry  belonging  to  Norman- 
din  Brothers.  These  two  concerns  have  been  acquired 
by  new  interests  and  will  be  operated  under  the  title 
of  "The  Shawinigan  Foundries  Ltd."  It  is  intended 
to  continue  the  manufacture  of  pig-iron  in  one  elec- 
tric furnace  pending  developments  which  may  lead 
to  the  production  of  ferro-alloys  and  special  steels  in 
the  near  future.  Extensions  are  contemplated  so  as 
to  enable  the  Iron  Foundry  to  cope  with  a  large  and 
increasing  demand  for  the  ordinary  run  of  castings 
required  in  such  a  busy  industrial  centre.  Arrange- 
ments have  also  been  completed  for  carrying  on  the 
brass  foundry  work  on  a  larger  scale  than  heretofore, 
and  to  put  a  special  grade  of  semi-steel  casting  upon 
the  market.  The  plants  will  be  equipped  to  execute 
orders  for  pig-iron,  steel,  semi-steel,  gray-iron,  brass, 
and  bronze ;  for  all  of  which  there  is  an  excellent  de- 
mand in  the  immediate  district.  The  amalgamation 
and  development  of  these  two  concerns  may  be  taken 
as  an  indication  of  present  day  tendencies,  under  the 
influence  of  which  manufacturers  are  seeking  centres 
in  which  jjuwer  can  be  obtained  at  reasonably  cheap 
rates.  The  new  organization  has  been  incorporated 
as  a  private  company  with  ilr.  C.  G.  Macartney  (who 
operated  the  electric  foundry  for  Brace  &  Coy)  as 
President ;  Mr.  W.  G.  Dauncey  as  Vice-President  and 
Metallurgist  ;  and  Captain  C.  M.  Hall  as  Secretary- 
Treasurer.  Mr.  Dauneej"  is  well  kno^^^l  to  our  read- 
ers in  connection  with  many  activities  associated  with 
the  iron  and  steel  industries.  "When  acting  as  Con- 
sulting jMetallurgist  for  the  Canadian  Steel  Foundries 
he  designed  and  developed  the  6-inch,  8-inch  and  9.2- 
inch  steel  blanks  for  high  explosive  shells  and  later 
had  the  satisfaction  of  knowing  that  his  work  had 
been  adopted  as  standard.  Prior  to  this  he  intro- 
duced a  new,  and  special,  type  of  malleable  iron  into 
the  States,  and  was,  with  Professor  Stansfield,  res- 
ponsible for  the  editorial  work  in  connection  with 
"Iron  &  Steel"  of  Canada  during  the  first  sixteen 
months  of  its  existence.  In  a  brief  interview  Mr. 
Dauncey  said  "During  the  four  years  I  have  been  in 
"Canada  I  have  been  greatly  impressed  wath  the  pos- 
■■sibilitios  of  the  iron  and  steel  industries.  There  is 
"no  country  in  the  world  more  bountifully  supplied 
"with  the  necessary  alloying  elements  for  the  produc- 
"tion  of  special  and  high  grade  steels,  and  I  antici- 
pate a  rapid  and  extensive  development  along  these 
"lines.  The  history  of  the  industry  can  be  separated 
"into  three  periods.  The  first  and  initial  period  eov- 
"ered  the  time  when  iron  and  steel  of  indift'errnt  qual- 
"ity  had  to  be  accepted  for  want  of  something  lietter. 
"The  second  period  was  entered  upon  when  steel  to 
"a  close  chemical  specification  had  to  be  produced 
"for  munition  purposes,  for  the  physical  characteris- 
"tics  conhl  not  be  ol)tained  unless  the  constituents 
"were  properly  proimrtioned.  The  third  period  is 
"now  here,  and  metallurgists,  engineers,  and  machin- 
"ists  must  work  together  to  produce  the  most  suitable 
"material,  having  minimum  weight  with  maximum 
"service,  and  reduced  machining  costs.  It  is  now 
"realized    thai    cast-irDn.  malleable  cast-iron,  semi- 


"  steel,  steel,  and  wrought-iron  each  have  their  par- 
"ticular  fields  of  usefulness,  fields  in  which  each  in- 
"  dividual  alloy  should  be  fuly  expoited  to  the  ex- 
clusion of  the  others. 

"We  hope  in  our  Shawinigan  Foundry  to  be  able 
"to  suit  the  composition  of  our  casting  metals  to  the 
"service  required." 


LARGE  EXPORTS  OF  STEEL-PLATES  FROM  U.  S. 
DURING  1919.     CANADA  SECOND  LARGEST 
PURCHASER. 

The  exports  of  steel  plates  from  the  United  States 
up  to  Oct.  1  were  at  a  rate  exceeding  anything  at- 
tained during  the  war.  "War  exports  of  nearly  all 
steel  products  wei'e  phenomenal,  but  the  foreign  de- 
mand for  many  of  them  has  subsided  in  the  past  year 
or  at  best  has  not  much  more  than  kept  pace  with  the 
war  record.    Steel  plates  are  a  notable  exception. 

The  war  records  in  steel  plate  export  are  represented 
by  551,900  gross  tons  in  1918,  while  those  for  1917  were 
525,670  tons.  These  figures  compare  with  223,800  tons 
in  1913,  the  record  before  the  Avar,  and  59,500  tons 
in  1914.  But  in  the  first  nine  months  of  1919  these  ex- 
ports were  557,900  tons,  or  61,900  tons  per  month, 
which  is  about  16,000  tons  per  month,  or  25  per  cent 
more  than  the  monthly  average  in  1918.  These  fig- 
ures do  not  include  steel  sheets. 

A  study  of  the  destination  of  American  export  plates 
also  presents  interesting  comparisons.  Japan  has  been 
by  far  the  largest  buyer  and  still  is.  The  shipment  of 
steel  plates  to  Japan  reached  its  climax  in  1918,  when 
257,700  tons,  orr  rover  50  per  cent  of  the  total  of  551,- 
900  tons,  Avent  to  that  country.  This  was  at  the  rate  of 
21,400  tons  per  month.  Even  now  this  phenomenal  rate 
is  being  practically  maintained,  for  up  to  Oct.  1,  Japan 
had  taken  about  191,000  tons  of  steel  folates  this  year, 
or  21,220  tons  per  month. 

The  second  large  purchaser  of  American  steel  plates 
is  Canada.  That  country  in  1916  took  116,500  tons,  or 
9700  tons  per  month,  and  this  consumption  has  been 
gradually  increased  until  the  shipments  to  Canada  in 
1919  to  Oct.  1  Avere  144,800  tons,  or  16,000  tons  per 
month,  an  increase  over  1916  of  nearly  7?>  ner  cent. 
France  and  Italy  have  also  developed  into  neavy  con- 
sumers. Up  to  Oct.  1,  1919,  France  had  taken  60.000 
tons,  or  from  five  to  six  times  as  much  as  in  all  of  1916. 
Italy's  purchases  made  an  even  greater  shoAving.  hav- 
ing been  53,400  tons  for  the  first  nine  months  of  1919, 
as  against  only  6000  tons  in  all  of  1916.  Even  China 
thus  far  this  year-  has  purchased  tAvice  as  many  steel 
plates  as  in  the  ame  period  in  1917.  Great  Britain's 
purchases  to  Oct.  1.  this  year,  have  been  nine  times 
Avhat  they  Avere  to  Oct.  1,  1917. 

It  Avas  hardly  to  be  expected  that  tlu>  export  steel 
plate  movement  Avould  attain  such  ])roportions  in  the 
months  of  readjustment  folloAving  the  Avar;  but  the 
demand  is  explained  by  the  Avorld-Avide  destrfotion 
of  shipping  during  the  AA^ar  and  the  effon  of  every 
country  capable  of  building  ships  to  fill  this  void  as 
soon  as  possible.  The  statistics  especially  emphasize 
Avhat  is  commonly  known  of  the  important  role  Japan 
is  planning  to  p]n\-  in  \ho  world's  shipping  operations. 

— "Iron  Age" 
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SHIPBUILDING  NOTES 


Pacific  Coast 

FIFTY-SIX  VESSELS,  TOTALLING  200,000  TONS 
CONSTRUCTED  IN  BRITISH  COLUMBIA  IN  1919. 

The  output  of  l>ritish  Cohnul)i<i  steel  iuul  wooden 
shipl)uildinf?  yards  for  the  year  1919  totals  ten  steel 
ships  and  forty-six  wooden  vessels  afrirrefratin*;  170, 
500  tons.  Contract  for  65,600  tons  are  well  on  the  road 
to  completion.  Four  steel  steamships  were  turned  out 
for  the  Imperial  Munitions  Board,  and  six  for  the  Can- 
adian Government  Merchant  Marine.  The  wooden  ves- 
sels were  built  for  French,  Norwejiian  and  Greek  in- 
tersts.  F^orty  P'rench  wooden  steamships,  two  Greek, 
one  Canadian  and  three  Norwegian  sailing  vessels 
were  built  in  British  Columbia  yards  during?  the  year. 

The  following  table  shows  the  ships  delivered  during 
1919:  Steel  .shii)s:  Coughlan's,  Vancouver,  six  steel 
ships  of  a  total  of  51,400  tons. 

Wallace  Shijjyards,  Vancouver,  four  ships  of  18,- 
800  tons. 

Wooden  Ships. 

Foundation  Company,  Victoria,  twenty  F'reneh 
,steanisliii)s  of  :;,000  tons  each,  total  60,000  tons. 

Cholberg  Ship  Company,  Victoria,  three  Norwegian 
sailing  vessels,  of  1,500  tons  each,  total  4.500  tons. 

Lyall's,  North  Vancouver,  eight  French  shijKs  1.500 
tons  each,  total  12,000  tons. 

Northern  ('onstruction  Co.,  Vancouver,  five  P'rench 
ships,  total  7,500  tons. 

New  Westminster,  five  F'rench  sliips,  7,500  tons. 

Pacific  Construction,  Coquitlam,  two  French  and 
two  Greek,  8,600  tons. 

B.  C.  Marine,  Vancouver,  one  steaniei-,  500  tons. 
Summary. 

Steel,  70,200  tons. 

Victoria,  wood,  64,500  tons. 
Mainland,  wood,  36,100  tons. 

The  Coughlan  yard  has  two  8,100-ton  steel  ships  to 
complete  for  the  Canadian  Government  Merchant 
Marine.  The  Wallace  yard  has  launched  an  880-ton 
steel  ship  for  the  Union  Steamship  CO.,  and  has  eon- 
tracts  for  two  8,100-ton  steel  vessels  for  the  Govern- 
ment. 

The  Harbor  Marine  Company,  Ltd.,  of  Victoria, 
is  engaged  on  two  8,100-ton  ships  for  the  Govern- 
ment fleet,  and  the  Priiu^e  Rupert  Drydock  and  En- 
gineering ('o.  is  building  two  8,100-ton  ships,  also  for 
the  Canadian  Government. 


FOUNDATION  COMPANY    DISMANTIING  SHIP- 
BUILDING PLANT  AT  VANCOUVER,  B.  C. 

Tlie  dismantling  of  the  great  shipbuilding  plant  of 
the  Foundation  Company,  delayed  for  weeks  in  the 
hope  that  further  contracts  might  be  secured,  will 
commeiu'e  forthwith,  instructions  to  that  effect  being 
yesterday  received  fi'om  "Manager  E.  E.  .Jenkins,  now 
in  New  York. 

Mr.  Jenkin's  telegram  authorizing  the  final  demob- 
ilization of  the  equipment  is  as  follows:  "No  further 
need  holding  up'di'sniantling  of  plant.  Proceed  to  get 
everything  cleaned  uj)  and  out  of  the  way.  Extend 
season's  greetings  to  force.  Leave  here  Decend)er  26 
for  Seanle." 


Local  officials  of  the  Foundation  Company  were  not 
at  all  agreeable  to  the  proposal  of  the  Dominion  Gov- 
ernment that  the  company  should  iindertake  the  con- 
.struction  of  four  small  lumber  .schooners.  This  op- 
position was  based  mainly  on  the  grounds  that  the 
operations  are  not  sufficiently  extensive  to  provide  em- 
ployment for  even  a  siriall  percentage  of  the  many  men 
Avhose  intere.sts  the  company  had  in  mind  when  it  made 
its  proposal  to  build  wooden  steamers  here  and  take 
them  over  on  completion,  if  financial  aid  during  the 
construction  period  was  forthcoming  from  the  Dom- 
inion Government. 

It  is  understood  that  the  valuable  equipment  now- 
located  at  the  Ogden  Point  assembly  plant  will  be 
crated  and  stored  at  the  shipyards  at  Point  Hope, 
where  the  lease  from  the  Provincial  Government  has 
a  much  longer  life  than  that  governing  the  tenancy 
of  the  Dominion  property  at  the  Outer  Docks. 


GOVERNMENT  TO  OPERATE  STEAMER  ON 
PACIFIC  COAST. 

A  rumor  that  the  Canadian  Government  is  about  to 
build  a  fleet  of  coasting  ves.sels  to  operate  on  the  Pa- 
cific has  been  officially  confirmed  by  C.  C.  Ballantyne. 
Minister  of  Marine. 

The  Government,  said  Mr.  BallantvTie,  has  lately 
taken  over  the  Canadian  National  Railway  and  int«>nds 
to  build  up  a  big  merchant  marine  connneeting  with 
the  railway  terminal  at  Vanvouver.  Tenders  will  be 
called  for  immediately  so  that  construction  may  begin 
by  January  1  of  two  steamers  for  the  triangidar  run 
between  Vancouver,  Seattle  and  Victoria.  The.se  ves- 
sels will  be  fifty  feet  longer  and  at  least  three  knots 
faster  than  the  Princess  Victoria  and  Princess  Char- 
lotte, now  on  the  route  for  the  Canadian  Pacific  Rail- 
way. 

The  Government  expects  to  pay  about  $1,000,000  each 
for  these  vessels.  The  P  rincess  Charlotte  was  built  in 
England  several  years  before  the  war  and  cast  $600,000. 
and  has  a  speed  of  about  twenty  knots. 

These  ves.sels  will  have  their  terminal  at  a  new 
Government  wharf  to  be  contructed  here.  Plans  for 
pier  and  steamers  are  being  discus.sed  by  the  Minister 
of  Marine  and  the  Vancouver  Harbor  Commissioners 
who  have  gone  to  Ottawa  for  the  conference. 

As  already  announced,  the  Government  plans  to  put 
ne^^v  cargo  carriers  on  the  Pacific,  both  to  Oriental  and 
Australian  ports.  Mr.  Ballantyne  said  he  hoped  .soon 
to  announce  that  five  passenger  liners  would  be  put 
on  these  routes,  and  a  combined  freight  service  be- 
tween this  city  and  Ceylon.  Calcutta  and  Singapore 
inaugurated. 


The  first  of  the  four  boats  to  be  put  in  the  Avater 
to  the  order  of  the  Canadian  Government  by  the  Cough- 
lan Shipyards  was  launched  on  Dec.  6th  and  christened 
by  ;\Irs.  R.  C.  Cooper,  wife  of  tlie  Federal  member 
for  South  Victoria. 

The  Canadian  lnii)orter.  which  is  an  S.OOO-ton  steam- 
er, will  be  the  first  vessel  of  the  Canadian  Mercantile 
Marine  to  go  on  regular  service  between  Vancouver 
ami  Australia  with  general  cargo.  Although  it  will 
require  several  weeks  to  equip  the  vessel.  Acting  Su- 
perintendent Brostede  expects  to  have  the  vessel  away 
in  about  a  month.  Fully  75  per  cent  of  the  space  has 
been  taken. 
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GREAT  LAKES  AND  MARITIME. 

On  Dee.  20tli  another  steel  ship  was  launched  in 
Toronto  by  the  Dominion  Shipbuilding  Company. 
The  ves.sel,  wliich  was  named  after  the  I\layor  of  Tor- 
onto, was  ehri.stoned  in  the  time-honored  way  by  Mrs. 
Lionel  Clarke,  wife  of  the  Lieutenant-Governor  of  On- 
tario, the  ceremony  being-  attended  by  the  Lieutenant- 
Governor,  i\Iayor  Church,  .Miss  Church  and  officials 
of  the  Company,  together  with  many  other  invited 
guests.  The  T.  L.  Church",  a  steel  cargo  fi-eighter  de- 
signed for  trans-Atlantic  service,  was  built  by  the  Dom- 
inion Shi])building  Company  for  their  own  interests 
and  is  261  feet  in  length,  with  a  moulded  depth  of  22 
feet  11  inches  and  moulded  breadth  of  43  feet  6 
inches.  She  is  equipped  with  triple  expansion  recip- 
rocating engines  of  1200  horsepower  and  has  a  dead 
weiglit  carrying  capacity  of  approximately  3350  tons 
gross.  A  sister  ship  of  this  type  will  be  launched  the 
latter  part  of  this  month  making  a  total  of  nine  ves- 
sels launched  this  year  from  the  yards  of  the  Domin- 
ion Shipbuilding  Company.  Six  of  these  have  been 
completed  and  delivered  during  the  past  six  months 
at  the  rate  of  one  ship  per  month. 


The  steamer  Chicora  of  the  Canada  Steam.ships 
Lines,  believed  to  be  the  oldest  steamboat  in  existence 
on  the  Great  Lakes,  sprang  a  leak  a  few  days  ago  and 
foundered,  simpping  her  cables  as  she  sank  and  swing- 
ing bow  fii'st  into  the  channel. 

In  her  early  days  the  Chicora,  one  of  the  fastest  and 
most  beautiful  vessels  of  her  time,  participated  in  many 
interesting  events  in  the  history  of  both  Canada  and  the 
United  States. 

According  to  the  publication,  "A  Century  of  Sail 
and  Steam  on  the  Niagara  River,"  by  Barlow  Cumber- 
land, she  was  built  at  the  time  of  the  American  Civil 
War  by  "Lairds."  Livevrpool,  being  originally  chris- 
tened the  "Let  Iler  Be."  Her  sister  were  "Let  Her 
Rip"  and  "Let  Her  Go,"  constructed  for  the  purpose 
of  running  the  blockade  which  the  United  States  had 
placed  on  the  ports  of  the  south.  Her  builders  are 
quoted  as  saying  that  she  had  an  unusually  strong 
frame  and  would  be  worth  replating  should  it  ever 
be  desirable  to  do  so.  (This  was  largely  done  at  the 
Kingston  drvdock  in  the  winter  of  1904,  at  an  expense 
of  $37,00.) 

Once  in  commission  the  "Let  Her  Be,"  under  the 
ownership  and  command  of  Capt.  Geo.  Boynton,  plied 
between  the  Britisli  jiort  of  Turk's  Island,  in  the  Ba- 
hamas, and  the  blockaded  Southern  city  of  Charles- 
ton, S.  C.  On  one  notable  trip  on  this  route  she  was 
spotted'by  the  lookout  of  one  of  the  patrol  boats  of  the 
blockading  squadron  wdiich  had  been  sti-engthoned. 
unknown  to  Capt.  Boynton. 

In  1868,  having  been  renamed  the  Chicoi'a  "  hich  in 
said  to  be  a  word  of  Spanish-Indian  origm,  moaning 
"The  Pretty  P'lower."  .slie  was  ])r()uglit  up  from  Hali- 
fax by  N.  ^rullny  &  Co.  of  Niagara  to  incr(>ase  the  ser- 
vice to  Lake  Superior. 

Two  years  later,  in  1970,  she  wa.s  again  called  into 
war  service,  this  time  to  transport  troops  and  stores 
from  Colling^vood  to  the  point  on  the  .shores  of  Thun- 
der Bay  where  the  expedition  for  the  suppression  of 


the  Reil  rebellion  was  landed.  Difficulties  were  ex- 
perienced at  first,  as  the  only  lock  by  which  vessels 
could  pass  from  the  level  of  Lake  Huron  to  that  of 
Lake  Superior  Avas  owned  and  controlled  by  the  State 
of  Michigan.  Several  cargoes  of  supplies,  as  well  as 
companies  of  troops,  had  to  be  disembarked  at  the 
Canadian  Sault  and  portaged  across  to  Port  Aux  Pins 
on  the  Canadian  side  above  the  rapids,  where  they 
were  picked  up  by  another  boat  and  taken  to  their  des- 
tination on  the  north  shore. 

On  May  21,  1870,  she  sailed  from  Collingwood  with 
Col.  Garnet  Wolseley  (later  Viscount  Wolseley)  and  a 
detachment  of  the  "60  Rifles"  of  the  Regulars  (the 
regiment  of  H.  R.  H.  Prince  Arthur)  and  the  balance 
of  the  expedition.  This  time  as  before  the  soldiers  and 
supplies  were  unloaded  and  portaged  across,  but  the 
Chicora  passing  through  the  canal  empty,  reloaded  her 
troops  and  their  equipment  and  carried  them  to  the 
landing  port. 

In  the  year  1874  the  Chicora  again  gained  distinction 
by  being  chartered  as  a  special  yacht  for  the  use  of 
Lord  Dufferin,  then  Governor-General,  on  a  tour 
through  Northern  Ontario  (of  those  days)  and  the  Up- 
per Lakes. 


A  further  step  in  the  expansion  of  the  ocean  traffic 
of  the  Canada  Steamship  Company  was  announced  in 
the  statement  that  another  steamship  of  9,000  tons  dis- 
placement, has  been  acquired  for  service  between  New 
York,  the  West  Indies  and  South  America.  The  U.  S. 
steamer  Shoshone  was  purchased  from  New  York  peo- 
ple and  its  name  is  being  changed  to  that  of  "Manoa." 
The  Shoshone  was  built  in  Germany  in  1913,  for  the 
South  American  passenger  trade,  and  was  taken  over 
by  the  United  States  Government  at  the  begining  of 
hostilities,  the  vessel  being  at  that  time  in  the  port  of 
St.  Thomas,  West  Indies.  The  dimensions  are :  Length, 
352  ft. ;  beam,  48  ft. ;  depth,  27  ft.  The  steamer  is  be- 
ing thoroughly  overhauled  and  fitted  throughout,  and 
will  have  accomodation  for  125  first  class  and  100 
third-class  passengers,  and  will  also  carry  about  4,500 
tons  of  cargo.  The  Manoa  will  be  one  of  the  most 
luxurious  vessels  in  the  trade,  and  will  sail  from  New 
York  on  her  first  voyage  on  the  10th  of  December.  It 
is  expected  that  another  steamer  of  the  same  type  will 
be  added  to  the  fleet  within  a  month.  The  fleet  now 
includes  the  steamers  Manoa,  Guiana,  Parima  and 
Korona. 


The  announcement  has  been  made  by  Baines  & 
David,  Limited,  iron  and  steel  merchants  of  Toronto, 
that  they  are  carrying  on  business  Avithout  interrup- 
tion in  the  same  premises  formerly  occupied  by  Baines 
&  Peckover,  98-116  Esplanade  E..  and  the  Avarehouse 
at  Eastern  Harbor  Terminals. 

The  firm  is  old  established,  one  of  long  standing,  the 
company  having  been  started  bv  Mr.  R.  A.  Baines  in 
1884.  In  1906  .Air.  W.  M.  David,  Avho  had  a  life-long 
experience  in  the  iron  and  steel  business,  became  con- 
nected with  the  firm  and  for  some  years  past  was 
Sales  Manager.  Several  Aveeks  ago  he  became  a  part- 
ner with  Mr.  Baines  and  the  firm  name  has  been 
cliaugcd  to  Baines  &  David,  Limited. 
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British  Blast-Furnace  Slag  m  Concrete 

Strength  Slag  Aggregate — Experience  in  England — 
British  and  American  Slags  Compared 


The  use  of  crushed  and  screened  blast-furnace  shi^ 
in  concrete  is  well  known  in  this  country  and  is  at- 
tracting attention  abroad.  There  are  large  slag  dumps 
in  the  Middlesbrough  district  in  England,  and  much 
slag  is  produced  there  every  day.  Dr.  J.  E.  Stead,  the 
well  known  English  metallurgist,  recently  read  a  paper 
•before  the  Cleveland  Institution  of  Engineers  entitled 
"IMast-Furnace  Slag  in  Concrete  and  Reinforced  Con- 
crete." The  concrete  foundations  of  very  many  large 
buildings  and  of  machinery  in  that  district  have 
crushed  blast-furnace  slag  as  the  aggregate,  and  wher- 
ever it  has  been  necessary  to  remove  such  foundations 
no  deterioration  or  disintegration  has  been  found. 

British  Examples  of  Slag  Concrete 

The  great  breakwater  at  the  mouth  of  the  River 
Tees  at  South  Gare  is  in  part  constructed  of  slag  con- 
crete and  stands  as  a  monument  to  the  value  of  slag 
as  the  aggregate  in  concrete.  Huge  slag  concrete 
blocks  have  to  be  periodically  placed  round  about  the 
end  of  the  pier  to  break  the  force  of  the  waves.  These 
are  rolled  about  and  in  time  get  ground  down  by  sheer 
attrition.  Specimens  from  these  blocks  varying  from 
6  to  17  years  in  use  show  no  evidence  of  disintegration. 
The  particles  of  slag  aggregate  are  as  sound  as  the 
binding  matrix. 

Another  sea  pier  is  the  one  at  the  plant  of  the  Skin- 
ningrove  Iron  Co.  finished  in  1891,  which  was  con- 
structed of  a  concrete  consisting  of  fine  granulated 
slag  and  25  per  cent  slaked  lime,  sand  from  the  beach 
and  crushed  slag  as  the  aggregate.  Samples  broken 
off  below  high  water  mark  show  the  concrete  to  be  in 
good  condition.  One  piece  contains  a  lump  of  slag 
firmly  cemented  to  the  matrix,  tlie  corners  of  Avliich 
are  quite  sharp.  The  concrete  is  almost  as  good  after 
30  years'  exposure  as  that  taken  from  the  large  blocks 
after  weathering  17  years. 

Crombie  &  Son  of  Middlesbrough  has  had  more  ex- 
perience in  the  use  of  slag  than  any  other  firm  in  the 
district.  Their  annual  average  amount  of  crushed 
slag  used  in  concrete  for  the  10  years  up  to  1914  has 
been  about  10,000  tons.  Quite  recently  they  made  50 
miles  of  reinforced  covers  for  electric  cable  channels, 
with  crushed  slag  as  the  aggregate.  Since  the  war  re- 
inforced concrete  pit  props  have  been  made  by  them, 
also  many  of  the  buildings  at  the  new  coke  ovens  at 
the  Redcar  Iron  Works  are  constructed  of  slag  aggre- 
gate reinforced  concrete.  In  addition  they  have  sup- 
plied all  sorts  of  reinforced  slag  concrete  window  sills, 
ornamental  house  facings,  stairs  and  landings,  etc. 
Other  concrete  contractors  have  also  used  the  same 
material  in  considerable  quantities  and  it  may  be  ac- 
cepted that  in  the  Middlesbrough  district  the  use  of 
reinforced  slag  concrete  for  almost  every  purpose  is 
firmly  established. 

In  the  discussion  of  the  paper  Mr.  Crombie  stated 
that  in  40  years'  experience  ho  had  never  found  de- 
terioration "of  steel  in  concrete.  The  best  slag  con- 
crete he  makes  had  been  obtained  from  Cleveland  iron- 
stone slag  and  Portland  cement  containing  only  about 
30  per  cent  lime.  He  specializes  in  floors  and  erec- 
tion work  where  it  is  essential  to  have  a  hard  aggre- 
gate and  the  best  aggregate  is  clean  slag  free  from 


dirt  and  scale,  and  by  preference  .slag  run  into  ladles 
and  allowed  to  cool  before  tipping.  Tests  have  shown 
slag  concrete  to  stand  nearly  40  per  cent  more  strain 
than  whinstone  concrete. 

British  and  American  Slags  Compared 

Dr.  Stead  reviewed  the  recent  literature  on  the  sub- 
ject paying  great  attention  to  the  papers  and  reports 
published  in  the  United  States.  The  analyses  of  the 
Cleveland  hematite  slags  approximate  very  closely  in 
composition  those  produced  in  our  furnaces  smelting 
Lake  ores.  The  slags  obtained  from  smelting  Cleve- 
land ironstone,  owing  to  their  high  content  of  alu- 
mina and  magnesia  and  low  proportion  of  lime,  have 
never  been  known  to  disintegrate  on  exposure  to  air 
and  rain,  and  for  that  reason  are  at  all  times  (whether 
weathered  or  not)  perfectly  suitable  for  concrete  mak- 
ing. It  is  safe  to  use  the  slag  as  soon  as  it  cools.  Slag 
balls  which  have  been  exposed  to  the  weather  for  50 
years  show  no  signs  of  disintegration.  The  hematite 
slags  do  not  disintegrate  except  when  the  lime  is  in- 
creased to  50  per  cent,  but  at  that  point  they  spon- 
taneously disintegrate  soon  after  they  become  cold. 
This  is  a  phenomenon  not  due  to  weathering  or  the 
absorption  of  water  of  carbonic  acid  from  the  air, 
but  to  a  remarkable  physical  change  of  some  of  the 
slag  constituents,  the  molecules  become  rearranged 
and  the  mass  simply  falls  to  powder.  It  is  this  ten- 
dency of  such  slags  to  disintegrate  which  has  led  civil 
engineers  to  prescribe  for  concrete  construction  well- 
weathered  material. 

It  may  be  taken  as  proved  that  hematite  slags  which 
have  been  weathered  for  six  months  or  more  and  have 
not  fallen  to  powder  are  quite  suitable  for  concrete 
construction. 

Greater  Strength  of  Slag  Aggregate 

A  very  interesting  section  of  the  paper  is  devoted 
to  the  question  why  blast-furnace  slag  aggregate 
makes  stronger  concrete  than  other  aggregates.  This 
has  been  found  to  be  true  here  as  the  result  of  care- 
ful research.  Dr.  Stead's  explanation  is  that  all 
crushed  blast-furnace  slags,  excepting  perhaps  the 
siliceous  slags  from  charcoal  furnaces,  on  being  ex- 
posed to  moisture  or  liquid  water  become  more  or  less 
hydrated  on  the  surface.  That  such  is  the  case 
has  been  proved  by  careful  examination  of  the  aggre- 
gates of  slag  separated  from  verj'  old  concrete,  and 
from  slags  removed  from  situations  where  they  have 
been  constantly  damp  for  years.  It  is  also  proved 
by  exposing  finely  powdered  slag  to  water  for  even 
14  days,  for  they  chemically  fix  water  in  that  short 
time.  Some  examples  of  this  are  given  in  the  ac- 
companying table. 

There  can  be  little  doubt  that  finely  powdered  slags 
would,  in  moist  situations,  chemically  combine  with  a 
considerable  quantity  of  water.  The  more  lime  pres- 
ent the  more  readily  does  hydration  occur,  for  cal- 
careous slag  in  powder  behaves  almost  like  Portland 
cement  and  soon  becomes  hydrated  when  it  is  mixed 
with  water.  Lumps  of  cement  hydrated  and  if  used 
as  an  aggregate  in  concrete  with  finely  powdered  Port- 
land cement  would  make  a  very  strong  coherent  mass, 
for  the  hydrated  surface  layers  of  the  aggregate  would 
crystallize  together   Avith   the   fine   cement  covering 
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tlieia.  As  the  pieces  of  slag  become  superficially  liy- 
dnited  in  concrete  the  siirroundinf;-  cement  will  equal- 
ly crystallize  with  the  hyd rated  surface  layers  and 
produce  a  stron<j-  junction. 

Effect  of  Exposing-  Powdered  Slag-  to  Water 

Combined  water, 
Per  Cent 


Outside  layers,  l4-in.  pieces  old  slag    0.60 

Inside  i)ortions,  same  pieces    0.20 

Outside  layers  of  small  pieces  slag  aggre- 
nate   from   concrete.  South  Gare  Break 

water,  exposed  at  least  30  years    1.20 

Xew  slag  in  fine  jiowder  after  being  kept 

moist  14  days   0.35 

Slag  sand  made  by  running  liquid  slag  into 

water   "   0.20 

The  same  slag  sand  after  being  moistened 

■with  water  14  days    0.55 

The  same  slag  chilled  on  an  iron  plate,  pow- 
dered and  moistened  for  14  days    0.32 

Slag  brick  concrete,  Wood-Bodner  process, 

after  weathering  6  mo   9.50 

The  same  after  exposure  in  a  wall  for  at 

least  30  years    12.55 

Limestone,  whinstonc  and  granite  in  pow- 
der after  keeping  moist  for  14  days  ....  Nil 


The  weight  required  to  crush  pebbles  and  whin- 
stone  is  greater  than  for  average  blast-furnace  slag, 
and  as  the  surfaces  of  the  natural  rocks  and  pebbles 
do  not  readily  become  hydrated  the  union  between 
their  surfaces  and  the  surrounding  cement  when  to- 
gether in  concrete  is  not  as  great  as  it  is  with  slag  and 
cement.    Therefore,  the  slag  concrete  is  the  stronger. 

In  Dr.  Stead's  experience  the  difiference  between 
the  strength  of  the  points  between  cement  and  slag 
on  the  one  hand  and  cement  and  pebbles  on  the  other, 
in  broken  ancient  concrete  which  had  been  made  with, 
a  mixture  of  slag  and  pebbles  as  aggregate,  is  that 
thf  fractures  pass  round  the  smooth  surfaces  of  the 
pebljles  but  ahvays  through  the  slag  and  never  at  the 
joints.— G.B.W. 


STEEL  SHIP-PLATES  AND  SHAPES  REQUIRED 
IN  NORWAY.     POSSIBLE  OPENING  FOR 
CANADIAN  STEEL. 

Canadian  merchants  have  been  institviting  inquiries 
in  Norway  as  to  the  i)rospects  for  their  steel  products. 
Apparently  the  conclusion  has  been  reached  that  the 
chief  opening  lies  in  the  construction  in  Norway  of 
trawling  vessels.  I^p  to  the  present  tim<>  trawlers  have 
not  generally  been  used  by  Norway  on  account  of  a 
slow  ajid  conservative  method  of  adopting  new 
schemes.  The  use  of  such  vessels  at  the  jn-esent  time, 
however,  is  on  the  increase,  and  up  to  the  present  a 
few  boat."?  under  100  tons  have  been  purchased  aiid 
e(|Mip|)ed.  These  steam  trawlers  have  been  put  into 
operation  and  have  proved  so  satisfactory  that  at  the 
present  time  Norwegian  shipyards  are  crowded  with 
orders.  Some  of  the  companies  claim  that  they  have 
contracts  which  will  keep  them  busv  fiir  the  next  foiir 
or  five  years.  One  difficulty  lies  in  the  way,  however, 
regarding  the  scarcity  of  steel.  Quite  a  few  orders 
have  been  jdaci'd  in  England,  but  that  market  is  un- 
able to  take  full  advantage  of  the  offei  ings  made,  and 
n  larger  part  of  the  bu,sine.ss  is  goin'..;  begging.  Herein 
lies  thi'  chance  for  the  f'aiuidian  steel  iMim|)anies.  The 
two  important  |)oints  that  Norwegian  trawleis  opei-- 
ate  fro?-m  tlie  Aalesund  and  ( 'hristiansund. 

— Financier  i.^-  1  >ull ion  ist .  Ldudnu. 


UNITED  STATES  INTERESTS  TO  CONTROL  RAW 
MATERIALS  FOR  FERRO-ALLOYS 

VaJiadium  Corporation  Purchase  Primes  Chemical  Co. 

N.  Y. — J.  L.  Replogle,  president  of  the  Vanadium 
Corjioration  of  America,  has  announced  acquisition  of 
the  properties  of  Primos  Chemical  Co.  Vanadium 
Corporation  will  issue  93,334  shares  of  new  stock,  to 
be  offered  to  stockholders  at  $45,  to  finance  the  pur- 
chase.  Mr.  Replogle 'vS  statement  says: 

"Negotiations  which  have  been  going  on  for  some 
time  for  the  purchase  of  the  Primos  Chemical  Co.  by 
the  Vanadium  Corporation  of  America,  were  com- 
])leted  Saturday,  and  the  Vanadium  Corporation  of 
America  takes  over  the  control  and  operation  of  the 
Primos  properties  Jan.  1,  1920. 

"The  Primos  Co.  are  producers  of  vanadium,  molyb- 
denum, tungsten,  and  other  alloys,  having  valuable  de- 
posits of  these  elements  in  Colorado,  and  a  very  large 
refining  plant  at  Primos,  Delaware  county,  Pa.,  near 
Philadelphia. 

"The  molybdenum  property  is  one  of  the  largest, 
if  not  the  largest  mine  of  this  kind  in  the  world,  and 
in  view  of  Professor  Arnold's  discovery  of  the  new 
'super  steel,'  which  was  widely  discussed  by  the  press 
within  the  last  tew  weeks,  property  is  considered  to  be 
very  valuable  if  Professor  Arnold  "s  process  is  gener- 
ally adopted.  Professor  Arnold's  invention  is  merely  a 
departure  from  the  universal  use  of  tungsten  in  high 
speed  steel,  and  a  substitution"  of  aboxat  6%  molyb- 
denum and  double  quantity  of  vanadium  generally 
used.  A  wide  use  of  this  steel,  which  is  anticipated  by 
crucible  steel  manufacturer.s,  would  enormously  in- 
crease demand  for  vanadium  and  molybdenum,  Avhich 
naturally  Avould  be  of  very  great  benefit  to  the  Van- 
adium Corporation  of  America,  which  controls  large 
deposits  of  vanadium,  molybdenum  and  other  ores  for 
steel  alloys. 

"The  acquisition  of  this  property  is  in  the  line  of  ex- 
pansion by  the  Vanadium  Corporation  of  America, 
which  expects  to  make  practically  all  alloys  for  steel 
manufacture.  It  is  quite  likely  that  they  will  also  go 
extensively  into  the  maniifacture  of  ferro-man<>'anese, 
the  ore  for  which  Avill  he  imported  from  Brazil,  India 
and  Russia. 

"To  provide  for  purchase  of  the  Primos  ]dant  di- 
rectors of  the  Vanadium  Corporation  of  America  Mon- 
day voted  to  issue  93.334  .shares  of  additional  stock, 
which  Avill  be  offered  to  stockholdders  at  nev 
shai'e ;  the  entire  issue  has  been  i.mderwrriTten  by 
Allan  A.  Ryan  and  associates.  This  will  give  i^^ois^^ot. 
stockholders  of  the  Vanadium  Corpoi'ation  America 
value  of  rights  giving  them  one  (1)  share  of  additional 
stock  at  $45  for  each  three  (3)  shares  of  stock  in)W 
owned  by  them." 

Vanadium  Corporation,  it  is  learned,  has  not  ac- 
i|uii-e(l  the  stock  of  the  Primos  comi)any.  but  all  its 
plants,  mines,  good-will  and  other  assets,  tangible  and 
intangible. 

Earnings  of  the  I'rinios  comjiany  in  the  jiast  three 
years  are  understood  to  have  averaged  slightK  undei- 
$1,000,000  annually  after  taxes. 

Col.  Merrill  G.  Baker,  vice-president  of  the  Ameri- 
can Vanadium  Corporation,  recently  returned  from  an 
extensive  inspection  trip  over  the  company's  property 
in  Peru.  Vanadium  Corporation  recently  purchased 
some  caterpillar  tractors  to  hald  ore  and  is  carrying 
out  engineering  work  which  will  greatly  increase  the 
pi'oiluetion  of  vanadium  ore. — Boston  News  Bureau. 
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BOOK  REVIEWS. 

lNi)r8TKlAIi  FI  ELS,  by  .1.  Stephenson.  I'nb- 
lished  bv  the  We.stnuui  Press,  Ltd.,  72  Queen  St.,  W., 
Toronto".  190  pages,  107  drawings.  Paper  backs 
$2.25,  Cloth  $3.00.    91/4  by  6  inches. 

The  author  of  this  comprehensive  brochure  is  also 
the  author  of  "f:iements  of  Water  Gas",  of  which  a 
second  edition  is  in  preparation,  and  is  with  the  Un- 
ited Has  &  Fuel  Co.  of  Hamilton,  Ont.  As  is  stated  m 
the  preface,  the  scope  of  the  subjects  treated  is  un- 
usually broad,  but  for  executives  who  have  the  choice 
of  several  fuels  and  desire  to  make  quick  comparisons, 
the  book  affords  a  concise  survey  of  all  the  better 
known  and  some  of  the  lesser  known  fuels  that  arc 
adapted  to  industrial  uses.  The  fuels  treated  on  m- 
clutlc  coal,  natural  gas,  coal  gas,  oil  gases,  producer 
gases,  coke,  and  fuel  briquets..  The  application  of 
gases  as  commercial  sources  of  fuel  is  fully  dealt  with, 
and  a  chapter  is  devoted  to  fuel  analysis.  The  con- 
cluding chapter  deals  with  fuels  of  the  future,  includ- 
ing domestic  garbage,  and  alcohol,  the  possible  sources 
of°fuel  alcohol  being  enumerated. 

A  perusal  of  the  work  reveal cs  an  astonishing  vari- 
ety of  fuels  available  for  industrial  uses,  but  we  be- 
lieve the  most  important  indication  afforded  by  the 
author's  survey  of  a  varied  field  is  that  the  fuel  of  the 
future  will  tend  more  and  more  to  be  used  in  a  gaseous 
state,  or  in  the  condition  that  most  closely  approxi- 
mates to  the  gaseous  state,  namely,  dust  fuels,  allow- 
ing an  intimate  admixture  during  combustion  with  the 
oxygen  of  the  air  and  consequently  approximately  com- 
plete combustion. 

"Iron  &  Steel"  is  pleased  to  be  able  to  review  a 
work  of  this  nature,  Avritten  and  published  in  Canada, 
and  takes  this  opportunity  to  congratulate  the  author 
and  the  publisher  thereon. 


ASBESTOS,  and  the  Asbestos  Industry,  by  Leonard 
Summers,  5  ins.  by  7  ins.  Cloth,  107  pp.  with  index. 
Illustrated.  Price  2s.  6d.  Sir  Isaac  Pitman  &  Sons, 
London  and  New-  York. 

The  users  of  asbestos  are  today  very  varied,  and  en- 
ter largely  into  the  equipment  of  -workmen  employed 
in  manufacturing  processes  where  great  heat  is  ex- 
perienced, and  this  little  volume,  which  is  the  latest 
addtion  to  Messrs.  Pitman's  series  of  treatises  on 
"Common  Commodities  and  Industries",  lists  a  sur- 
])rising  number  of  modern  uses  of  asbestos.  These 
include  steam  i)ackings  and  pipe  jointings,  boiler  in- 
sulating materials,  fire-proof  paints,  theatre  curtains, 
building  materials,  roof  coverings,  portable  houses, 
lamp  wicks,  miner's  safetj'--lamp  gaskets,  cord  and 
twine,  fire-ladders  and  ropes;  protective  clothing  for 
furnaceinen,  such  as  leggings,  spats,  aprons,  gloves, 
twine,  fire-ladders  and  ropes;  protective  clothing,  for 
asbestos-soled  boots,  heat  screens,  helmets,  etc.  Vari- 
ous forms  of  electric  insultation,  fireproof  asbestos 
papers,  and  many  other  applications  in  modern  indus- 
trial arts  are  mentioned  for  this  extraordinary  min- 
eral. An  interesting  mention,  to  Canadians,  is  that 
Canadian  asbestos  comes  first  in  (pialify  and  tonnage 
produced  of  all  countries. 


ELECTRIC  MINING  MACHINERY:  by  Sydney  F. 
Walker,  author  of  "Electricity  in  Mining."  Isaac 
Piltman  &  Sons,  Ltd.,  London  and  New  York. 
Cloth,  8  by  51/2  ins.,  374  pp.  with  index.  Illus- 
trated.   12/6  net. 

Mr  Walker's  work  on  "Electricity  in  Mining"  was 
one  of  the  pioneer  works  on  the  application  of  elec- 
tricity to  mining  operations,  and  a  comparison  be- 
tween the  new  work  now  issued  by  Pitman  &  Son.s  and 
the  earlier  book  will  show  what  great  strides  have 
been  made.  Mr.  Walker,  in  the  preface,  writes,  with 
correctness,  that  electric  science  advances  day  by  day, 
and  that  it  is  impossible  to  be  quite  sure  that  every- 
thing which  is  on  the  market  has  been  included  in  his 
book.  Mr.  Walker  also  urges  the  importance  of  em- 
ploying competent  electrical  engineers  in  mine  plants 
where  large  use  is  made  of  electrie  machines,  and 
pleads  for  a  recognition  of  the  necessity  to  pay  ade- 
quate salaries  if  employers  are  to  obtain  the  services 
of  really  competent  electricians.  As  all  mining  en- 
gineers know,  to  their  sorrow^  there  are  electricians 
and  electricians.  Modern  electrical  machinery  is 
above  all  efficient.  If  electrical  engineering  applied 
to  mining  has  a  fault,  it  is  in  the  tendency  of  manu- 
facturers to  take  undue  advantage  of  the  nice  cal- 
culations which  are  possible  in  electric  machine  de- 
sign, and  not  to  make  sufficient  allowance  for  the 
special  conditions  under  which  mining  machinery 
must  operate.  Tliis  tendency  makes  the  employment 
of  competent  electricians  all  the  more  necessary. 

The  book  discusses  the  merits  of  various  prime 
movers,  favoring  the  steam  turbine  in  general,  but 
going  fully  into  the  use  of  gas  producers  and  gas 
engines  where  the  presence  of  suitable  materials,  or 
w-aste  gases,  indicate  economy  in  the  use  of  this  form 
of  primary  power. 

The  lay-out  of  an  electric  generating  station  for 
a  group  of  mines  is  explained,  as  also  a  suitabie  lay- 
out for  a  single  mine. 

The  iirinciples  and  design  of  modern  electric  gen- 
erators and  machines  is  made  the  subject  of  a  num- 
ber of  chapters,  and  much  attention  is  paid  to  the 
problems  of  transmission,  the  regulating  of  pressures 
and  the  use  of  measuring  instruments,  which  Mr. 
Walker  intimates,  mine  o'perators  have  shown  some 
backwardness  in  installing. 

Especial  attention  is  devoted  to  the  insulation  and 
support  of  mine  cables,  a  matter  of  very  great  in- 
portanee  under  the  conditions  of  strain  and  damp 
sui-roundings  that  transmission  cables  in  mines  are 
often  subjected  to.  Mr.  Walker  mentioned  that  alumi- 
num is  coming  into  favour  as  a  conductor  metal  as  the 
quantity  manufactured  is  increased,  because  of  its 
lightness.  The  question  of  weight  in  mine  cables  is 
important,  "where  these  have  to  be  led  down  vertical 
openings,  and  require  strong  support. 

The  subdiary  uses  of  electricity  are  gone  into  in 
individual  chapters.  The  chapter  on  portable  elec- 
tric mining  lamps  does  not  include  any  references  to 
to  cap  type  of  lamp  Avith  Edison  battery  that  is  now 
so  largely  used  on  this  side,  and  mentions  that  the 
hand  lamp  of  the  Ceag  type  is  regarded  as  the  stand- 
ard in  British  practice.  Electric  winding,  or  what 
is  known  as  electric  hoisting  in  North  America,  is 
described,  as  are  also  the  forms  of  electric  haulage 
used  underground.  The  great  adaptability  of  elec- 
tricity to  the  operation  of  secondary  or  auxiliary  haul- 
ages is  pointed  out. 
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MINERAL  DEPOSITS  OP  SOUTH.  AMERICA:  By 
Benjamin  L.  Miller,  Professor  of  Geology,  Le- 
liigh  University,  and  Joseph  Sing<?wald,  Assoc. 
Prof,  of  Economic  Geology,  John  llojikins  Tiii- 
versity.  First  Edition.  Cloth.  6Vi  by  91/4  inches. 
598  pages  with  Index  and  Bibliographies.  Me- 
Graw  Hill  Book  Co.,  New  York  and  London. 

This  work  fulfils  the  intention  of  its  author^'  t"  "fUl 
a  genuine  want  in  the  literature  of  economic  t?eology" 
and  is  the  outcome  of  an  extended  trip  made  by  tlie 
authors  in  1915.  The  idea  of  publishing  the  obser- 
vations made  on  this  journey  in  book  form  is  well 
justified  by  the  volume  oiow  presented,  for  not  only 
have  the  authors  assembled  in  handy  form  a  great  deal 
of  information  regarding  an  immensely  wealthy  but 
little  known  half-continent,  but  they  have  added  to 
each  chai)ter  that  deals  with  the  individual  countries, 
a  detailed  bibliography  that  adds  greatly  to  the  value 
of  the  work. 

The  volume  is  too  Avell  digested  and  contains  too 
large  a  mass  of  infoi-matioii  to  permit  of  covering  the 
ground  in  a  short  review,  but  iron  and  steel  men  will 
be  much  interested  in  the'  description  of  the  large  de- 
posits of  iron-ore  and  manganese  Avhieh  occur  in  Bra- 
zil, chiefly  in  the  State  of  Minas  Geraes,  and  are  con- 
centrated around  the  peak  of  Itabira.  The  authors 
(|uote  Harder "s  estimate  that  the  Central  Mines 
Gereas  region,  roughly  100  miles  square,  contains  in 
the  thirty  known  deposits  410,000,000  long  tons  of 
Bessemer  ores  Avith  over  69  per  cent  iron  and  less  than 
0.02  phosporous,  and  almost  three  billion  long  tons  of 
non-Bessemer  ores  with  over  50  per  cent  iron  and  0.05 
to  0.3  phosporous.  The  authors  state  that  without 
doubt  Brazil  contains  "the  most  extensive  undevelopeil 
deposits  of  iron  ore  of  any  country  in  the  Avoidd". 

With  reference  to  manganese,  it  is  stated  that  during 
the  first  j-ears  of  the  European  Avar  the  steel  industry 
of  North  America  Avas  almost  entirely  dependent  upon 
Brazilian  manganese  ores,  and  it  is  probable  that  even 
after  the  close  of  the  Avar  North  America  Avill  continue 
to  look  to  Brazil  for  a  considerable  part  of  its  man- 
ganese ores.  The  authors  .say:  "It  is  questionable 
"whether  any  country  in  the  Avorld  possesses  greater 
"deposits  of  manganese  ore  than  does  Brazil,  so  that 
■"Ave  confidentially  i)redict  that  the  Brazilian  man- 
"ganesc  industry  is  bound  to  increase  steadily  in  im- 
portance. No  other  country,  certainly,  Avith  the  ex- 
ception of  Russia  and  perhaps  India,  at  the  present 
time,  seems  to  offer  more  promise  in  the  Avay  of  ex- 
ploration for  Avorkable  manganese  ore  bodies." 

The  mention  of  Brazilian  iron  ores  is  of  particular 
interest  to  Canadians,  as  at  one  time,  if  not  noAV,  one 
of  the  large  steel  companies  in  Canada  held  some  ex- 
tensive options  on  deposits  near  Itabira. 

An  interesting  reference  is  made  to  the  Minasragra 
Vanadium  Mine  near  the  Hauraucaca  Smelter  in  Peru, 
now  oAvned  l)y  the  American  Vanadium  Company, 
Avhich  since  its  discovery  is  said  to  have  furnished  80 
per  cent  of  the  Avorld's  demand  for  vanadium. 

The  Morn  Vellio  Mine  of  the  St.  John  del  Rey  Min- 
ing C()m|)any,  at  Villa  Nova  do  Lima  in  the  State  of 
•Minas  (Jeraes,  Brazil,  is  described  as  the  most  inter- 
e.sting  iiiiMO  in  South  America,  aiul  in  some  respects 
the  most  remarkal)lc  in  the  Avorld.  The  ni/ne.  Aviiich 
operates  for  gold,  which  has  been  operated  l)\  an 
English  Company  since  1834  Avithout  serious  inter- 
ruption. 


The  mine  claims  the  Avorld's  reeoi'd  for  depth,  Avork- 
ings  being  on  August  24th  1917  at  a  depth  of  6,126  ft. 
beloAv  the  surface.  It  is  stated  that  it  can  probably  be 
worked— if  the  ore  retains  its  value — to  horizon  26, 
Avhich  Avould  give  a  vei'tical  depth  of  7,626  feet,  and 
cA^en  to  a  much  greater  depth. 

The  authors  remark  that  the  persistence  of  the  ore- 
body  and  the  absence  of  any  material  change  in  the 
tenor  of  the  ores  Avith  depth  are  of  especial  interest  "as 
both  are  in  disagreement  Avith  ideas  commonly  held  by 
mining  men." 

It  is  interesting  to  note,  in  connection  Avith  the  depth 
of  the  mine,  that  the  surface  has  an  elevation  of  2,- 
774  feet  above  sea-level. 

South  America  appears  to  be  extremely  rich  in  me- 
tals, but  the  coal  deposits  are  unimportant,  except  in 
Chili  where  there  is  an  interesting  extension  of  the  coal 
seams  under  the  ocean  near  Conception  Bay,  Avhere 
mining  has  been  carried  on  since  1840. 

It  may  Avell  be  that  Drs.  SingeAvald's  and  Miller's 
work  Avill  see  future  additions  as  the  knowledge  of 
South  American  mineral  deposits  is  added  to. 


IRON  DEPOSITING  BACTERIA  AND  THEIR  GEOL- 
OGIC RELATIONS;  by  Edmund  Cecil  Harder. 
Professional  Paper  No.  113,  U.  S.  Geological  Sur- 
vey. 1919. 

While  this  professional  paper  is  extremely  technical 
it  is  not  Avithout  interest  even  to  those  Avho  do  not 
possess  the  Avide  knoAAdedge  of  chemistry  and  bacteri- 
ology that  is  neces.sary  to  its  full  understanding.  In 
the  preface,  by  F.  L.  Ransorae,  it  is  stated  that  since 
1836,  it  has  been  knoAA-n  that  certain  bacteria  have  the 
poAver  of  AvithdraAving  iron  from  solution,  and  causing 
its  precipitation  as  ferric  hydroxide.  "The  precipit- 
"ation  of  iron  sulphide  by  bacterial  processes  has  also 
"been  knoAvn  for  some  time.  The  geologic  application 
"of  these  discoveries,  though  predicted  by  some  to  be 
"far-reaching,  have  been  rather  sloAvly  made,  and  it  is 
"safe  to  say  that  many  geologists  haA'e  paid  little 
"attention  to  the  possible  extent  of  bacterial  action  in 
"the  deposition  of  iron  ores." 

Dr.  Reinhardt  Theissen  recently,  in  a  paper  before 
the  A.  I.  M.  &  M.  E.,  referred  to  the  part  possibly 
played  by  the  so-called  "svxlphur  bacteria"  in  the 
foi'mation  of  the  sulphur  that  is  present  in  coal  (see 
Iron  &  Steel,  November  issue,  page  283)  and  it  is  stated 
also  by  Mr.  Ransome  that  the  part  played  bA-  bacteria 
in  the  deposition  of  limestones  has  been  specially  in- 
A^estigated  and  found  to  be  important. 

While  the  actual  utility  to  the  bacterial  organism 
of  the  iron  particles  that  it  concentrates  is  not  ascer- 
tained, it  appears  quite  certain  that  large  bodies  of 
iron-ore  have  been  formed  entirely  through  the  activ- 
ity of  bacterial  deposition.  Mr.  Harder  "s  conclusions 
are  that  in  general  it  Avas  found  that  iron-pi-eeipitating 
organisms  Avere  present  AvhercA-er  iron-bearing  Avaters 
occur,  both  undergi-ound  in  Avells  and  nunes,  and  in 
surface  Avaters.  It  Avas  found  that  the  ocherous  scums 
Avhich  occur  in  such  localities  consisted  mainly  and 
in  many  places  entirely  of  iron-precipitating  organ- 
isms, of  their  remains.  It  Avas  also  found  "that  solu- 
"tions  of  certain  iron  compounds  Avhen  inoculated 
"with  almost  any  typo  of  natural  Avater  or  of  soil, 
"shoAved  a  precipitation  of  ferric  hydroxid'^  'n-  cer- 
"t:iin  types  of  lower  bacteria,  thus  indicatuig  the  al- 
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''most  univpi'siil  prc-sent-p  in  nature  of  organisms  cap- 
able of  precipitating  iron  from  solution." 

We  recollect,  as  a  boy  in  the  mine,  seeing  in  a  (piiet 
air-course,  a  small  lake  of  blood-rcd,  almost  carclinal 
coloured  "ochre",  which  was  made  more  con.spicuous 
because  it  occurred  in  the  midst  of  long  needles  of  a 
saline  efflorescence  upon  the  white  shale  side  of  the  air- 
course.  The  consi.steney  and  appearance  of  this  car- 
dinal lake  con-esponds  exactly  with  the  results  of  the 
work  of  the  bacteria  described  by  Mr.  Harder. 

Among  the  iron-ore  deposits  classified  as  being  or- 
iginally laid  down  mainly  as  ferric  hydroxide  are  in- 
cluded the  Wabana  ores  in  Newfoundland,  and  our 
readers  will  recollect  a  paper  which  was  delivered  by 
Dr.  A.  O.  Hayes  of  the  Canadian  Geological  Survey, 
and  summarised  in  "Iron  &  Steel"  of  August  la.st 
(.see  page  176)  wherein  slight  reference  was  made  to 
the  ])robably  l)acterial  origin  of  these  vast  deposits. 


Tlu'  A.  B.  C.  of  Iron  &  Steel:  The  Penton  Publishing 
('omi)any,  Cleveland,  Ohio  edited  by  A.  O.  Back- 
crt.  Third  Edition.  Cloth.  8  by  11  inches  by  one 
inch.  374  pages  with  Directorv  and  Index.  Price 
$5.00. 

This  book  opitoniizes  the  technique  and  business  ex- 
tent of  the  iron  and  steel  industry  of  the  i'nited 
States,  and  contains  a  series  of  chapter.s,  each  writ- 
ten .by  an  authority  in  his  particular  specialty,  on 
variovus  branches  of  the  industry,  commencing  with  the 
joining  of  the  iron-ore,  dealing  fully  Avith  transporta- 
tion and  fuel  supply,  with  the  basic  processes  of  iron 
and  steel  manufacture,  and  wuth  all  the  branches  of 
fabricated  steel.  Chapters  are  included  on  malleable 
iron,  steel  castings  and  electric  steel. 

The  book  also  contains  statistiCvS  of  the  American 
iron  and  steel  industry,  and  a  complete  directory  of 
tiou  and  fuel  supply,  with  the  basic  processes  of  iron 
the  iron  and  steel  works  of  the  United  States  and  of 
Canada,  classified  by  firms  and  also  by  jiroducts.  A 
complete  index  is  attached. 

The  book  is  printed  on  fine  stock  and  the  illustra- 
tions are  uumerous  and  good.  The  article  on  Trans- 
portation of  Ore  on  the  Great  Lakes  contains  a  number 
of  historical  photograph  showing  liow  the  transpor- 
tation facilities  of  the  Great  Lakes  have  develo])ed 
from  small  schooner.s  of  15  to  20  tons  burden  to  the 
great  10,000  ton  freighters  that  are  now  used. 

This  book  should  be  of  considerable  utility  to  all 
who  have  oceasioii  to  do  business  with  the  steel  in- 
du.stry,  and  to  ad vertisei's  of  steel  plant  equipment. 


Mc  LAIN-CARTER  OPEN-HEARTH  FURNACE 

The  Mc.  Lain-Cartcr  Furnace  (Jompany  of  Milwaukee. 
Wis.,  issued  a  well-illustrated  and  informative  catal- 
ogue describing  results  obtained  from  their  open- 
liearth  furnace,  which  is  designed  to  suit  the  needs  of 
foundries  and  other  metal-working  establishments 
making-  high-grade  steel  castings.  The  furnace  is 
built  in  capacities  of  from  two  tons  to  twelve  tons,  and 
it  is  by  the  same  makers  that  this  type  of  furnace  will 
give  high  temperatures  with  long-life  of  roof  aiul 
side  wall.s,  aiul  will  make  steel  of  sufficient  fluidity  to 
pour  the  smallest  easting.  The  furnace  is  designed 
primarily  for  oil-firing,  and  the  use  of  fi;el  oil  is  re- 
commended. Foundrymen  will  find  this  catalogue  in- 
teresting reading. 


APPROXIMATE  PRODUCTION  OF  IRON  AND 
STEEL  IN  CANADA  DURING  1919 

.JOHN  McLP:1SH, 
Dept.  of  Mineral  Statistics,  Ottawa. 

Canada's  metallurgical  indust.'-y  in  iron  and  steel  ha.s 
become  ai.  important  factor  in  our  industrial  situation, 
but  has  been  based  very  largely  upon  imported  ores,  a 
situation  which  has  not  been  materially  altered  by  the 
war.  A  comparatively  small  production  of  benefici- 
ated  iron  ores  continues  to  be  obtained  from  the 
siderite  fleposit  at  Magpie,  and  from  the  magnetites  at 
Moose  Mountain. 

The  total  shipments  of  iron  ores  from  Canadian 
mines  in  1918  were  only  211,608  short  tons  and  prob- 
ably about  the  same  tonnage  will  have  been  shipped 
during  1919,  the  two  properties  above  mentioned  be- 
ing the  principal  ones  that  have  been  operated. 

The  production  of  both  pig-iron  and  steel  has  been 
less  than  in  1918,  when  the  total  production  of  pig- 
iron  was  1,195,551  tons  (of  2,000  pounds)  and  of  .steel 
1,873,708  tons  (of  2,000  pounds.) 

The  estimated  production  of  pig-iron  in  1919  is  920,- 
000  tons,  a  falling  off  of  about  23  per  cent,  and  the 
production  of  steel  ingots  and  castings  is  estimated  at 
1.020,000  tons,  a  decrease  of  about  45  per  cent. 

In  1918  pig-iron  was  made  in  electric  furnaces  from 
scrap  steel  to  the  extent  of  32,031  tons.  The  corre.s- 
ponding  production  in  1919  was  probably  less  than 
8,000  tons.  Electric  furnace  steel  production  in  1918 
was  119,130  tons.  It  is  doubtful  whether  the  1919  pro- 
duction reached  15,000  tons. 

In  Nova  Scotia  the  blast  furnace  of  the  Nova  Scotia 
Steel  &  Coal  Co.  was  closed  down  toward  the  end  of 
June  and  was  not  reblown  until  after  the  middle  of 
November.  All  furnaces  of  the  Dominion  Iron  &  Steel 
Co.  were  closed  down  in  August  and  remained  down 
until  late  in  October.  In  Ontario  the  furnaces  were 
somewhat  more  active,  the  Steel  Company  of  Canada 
at  Hamilton  hawing  all  furnaces  in  blast  at  the  end  of 
September.  The  Algoma  Steel  Corporation  had  two 
fui-naces  active  and  two  closed  down,  and  the  Can- 
adian Furnace  at  Port  Colborne  was  active.  The 
seronto  furnace  was  closed  down  in  June,  the  Midland 
furnace  in  August  and  the  Parry  Sound  furnace  in 
September,  all  remaining  down  for  the  balance  of  the 
year. 


METALLOGRAPHIC  APPARATUS 

AVe  have  received  from  Ilolz  Co..  Inc..  of  New 
York.  Bulletin  22-23.  giving  imrticulars  of  the  latest 
type  of  photo-micrographic  and  macrographic  appa- 
ratus manufactured  by  this  house.  The  Bulletin  gives 
some  useful  information  regarding  the  optical  prin- 
ciples of  the  microscope  as  applied  to  metallography, 
ami  concei'uing  methods  of  determining  grain  sizes. 
This  firm  also  sell  nietallographic  grinding  machines, 
of  the  endless  belt  t.vpe,  and  other  accessories  for  pol- 
ishing an  dpre]niring  specimens  for  microscopic  exam- 
ination. 
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Surplus  Machinery  and  Equipment 
Property  of  U.S.  Government 

FOR  SALE 


Canadian  ladustrial  Organizations  are  offered  the  opportunity  of 
securing  new  and  used  machinery  and  e4uipment  at  attractive 
prices. 


ACCUMULATORS 
ADDING  MACHINES 
AIR  COMPRESSORS 
BELTING 

BRINNEL  MACHINES 

BLOWERS 

CHUCKS 

CIRCUIT  BREAKERS 

DESKS 

DIES 

DRILLING  MACHINES 

FORGES 

FURNACES 


GENERATORS 

GRINDERS 

HOISTS 

LATHES 

MILLERS 

MOTORS 

PRESSES 

PROTECTOGRAPHS 

PUMPS 

PULLEYS 

PYROMETERS 

REAMERS 

SCALES 


SHAPERS 
SWITCH  BOXES 
SCLEROSCOPES 
SCREW  MACHINES 
TRUCKS 

TANKS  (Quenching,  Oil, 

Storage) 
TAPS 

TRANSFORMERS 
TENSILE  MACHINES 
THERMOMETERS 
TYPEWRITERS 
VISES 

WELDING  EQUIPMENT 


We  issue  a  weekly  Bulletin,  which  shows  the  materials  available  for  sale  at  date 
of  issue.    If  y  ou  are  not  on  our  Mailing  List,  we  request  your  name  and  address. 


Toronto  District  Salvage  Board, 
Ordnance  Dept.,  U.S.  Army 

39  Adelaide  St.,  E.,  TORONTO,  Ontario 
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Preliminary  Announcement 

Baines  &  David,  Limited 

Iron  and  Steel  Merchants 

announce  that  they  are  carrying  on,  without  interruption,  in 
the  same  premises  formerly  occupied  hy  Baines  &  Peckover, 
98  116  Esplanade  Street  East,  and  warehouses  at  Eastern 
Harhor  Terminals. 

Note  new  telephone  number,  Ade- 
laide 6540.    Private  Exchange  lines. 

BAINES  &  DAVID 

LIMITED 

8-116  Esplanade  E.         -  -         Toronto,  Ontario 


Steel  Plate  Construction 

Tanks,  Penstocks,  Bins,  Hoppers,  Blast 
Furnaces,  Stand  Pipes,  Water  Towers 
and  other  work  of  similar  character. 

Heavy  and  Light  Steel  Plate  Construc- 
tion Erected  Anywhere. 

THE  TORONTO  IRONWORKS  umited 

TORONTO 


Head  Office:  ROYAL  BANK  BUILING 


Works:  CHERRY  STREET 
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Index  to  Mill  Supplies 


ThU  Directory  Is  published  in  the  interests  oi  our  readers. 
Invited  to  communicate  with  the  publishers  of  this  Journal, 
information. 

Abrasive  Materials: 

Caiiaduui  l''airbanks-Morse  Co.,  Montreal,  P.Q. 

Accnmulators,  Hydraulic; 

Canadian  Faubaiiks-Morse  Co..  Montreal,  P.Q. 
Smart-Turner  Machine  Co.,  Hamilton,  Ont. 

Air  Compressors; 

li.  T.  Uiliiiaii  &  Co.,  Montreal. 

Alnmlnnm: 

Canada  Met^J  Co.,  Toronto,  Ont. 
A.  C.  Leslie  Co.,  Ltd..  Montreal. 

Aatomatio  Scales: 

Canadian  Kion  Scale  Coy.,  Montreal. 

Axles: 

United  States  Steel  Products  Co..  New  York. 
Axles,  Car: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow,  N.S. 

Axles,  Iiocomotlve: 

iN'ovu  Siotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 
B.<U  Bearing's: 

Canadian  Fairbanks-Morse  Co.,  Montreal,  P.Q. 
Btbbitt  Metal: 

Canadian  Falrbanka-Morse  Co.,  Montreal,  P.Q. 
Canada  Metal  Co..  Ltd..  Toronto.  Ont. 
Frankel  Bros..  Toronto.  Out. 
Wilkinson  &  Kompass,  Hamilton.  Ont. 

B  irrel  Stock  (Black  Steel  Sheets) : 

Seneca  Iron  Ai  Steel  Co.,  Buffalo.  N.T. 

*  .rs: 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
United  Slates  Steel  Products  Co.,  New  York. 

Anrs,  Iron  &  Steel; 

Bailies  >t  I'eikover.  Toronto.  Ont. 
Manitoba  Rolling  Mill  Co..  Winnipeg,  Man. 
Canadian  Western  Steel  Co.,  Caleary,  Alta. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney.  N.  S. 
Fer^^uson  Steel  &  Iron  Co..  Buffalo.  N.Y. 
The  Steel  Comjiany  of  Canada.  Hamilton,  Ont. 
Beals.  McCarthy  &  Rogers.  Buffalo.  N.Y. 
Burllneton  Sieil  Co.  Hamilton.  Can. 

Nova  Scotia  Steel  &  Coal  Co..  Limited,  New  Glasgow,  N.S. 
Canadian  Drawn  Steel  Co.,  Ltd..  Hamilton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Ltd..  Montreal. 
Leslie,  A.  C.  &  Co..   Ltd..  Montreal. 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  Toronto. 
Wilkinson  &  Kompass,  Hamilton,  Ont. 

Bars.  Steel: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 


Bslt'ng-: 

Main  Belting  Co..  Ltd  .  Montreal. 

Billet's  and  Blooms: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Sleei  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 

Beltlsgr,  Chain: 

Canadian  Fairbanks-Morse  Co.,  Montreal,  P.Q. 

Belting',  Bpbber; 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont. 
Wilkinson       l<oini>ass.  Hamilloii,  Ont. 
Canadian   Fairbanks-Morse  Co..  Ltd..  Montreal. 

Belting,  Transmission,  Elevator  &  Conveyor,  Bnbber: 

Uiinlop  Tire  &  liubber  Goods  Co..  Ltd.,  Toronto.  Ont. 
Benzol : 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Binders  Core: 

Hyde  Si  Sons.  Montreal.  Que. 

Bins  Steel; 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Keiil  .V  Brown  Siructiiral  Sleel  *j  Iron  Works,  Ltd..  Toronto 

Toronto  Iron  Works,  Toronto.  Ont. 

Black  Stesl  Sheets: 

Seneca  Iron  it  Steel  Co..  Buffalo.  N.T. 

Blooms  b  Billets: 

Domin.oii    l-"oiindrle.i  &   Steel.   Ltd.,   Hamilton,  Ont. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Boilers: 

sierllnir  Engine  Works.  Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


lolt 


Halnrs  A  Peckover.  Toronto.  Ont. 
Steel  Co.  of  Canuda,  Ha..ilIton,  Ont. 


Buyers  who  are  unable  to  find  out  what  they  deeire  are 
who  In  all  probability,  will  be  able  to  glvo  the  lesired 

Wilkinson  &  Kompass,  Hamilton,  Ont. 
Canadian  Tube  &.  Iron  Co.,  Montreal,  P.Q. 

Bolts,  Bailway: 

iNova  bcoLia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N. 
Bolts,  Nuts,  B.ivetB: 

Caiiaaian    lube   &    Iron    Co.,    Ltd.,  Montreal. 
Boiler  Compound: 

Jieveriute  t  aper  Company,  Limited,  Montreal. 
Boiler  Covering: 

Beveriuge  t  aper  Company,  Limited,  Montreal. 

Box  Annealed  Steel  Sheets: 

Seneca  Iron  &  Sleel  Co.,  Buffalo,  N.Y. 

Brass  Founders: 

Canada  Aieial  Co.,  Toronto,  Ont. 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  oni. 
Bridges: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

HyUe  &  Sons,  Moiureal,  Que. 

Buildings,  Metal: 

Pedlar  i'eople,  Limited,  Oshawa,  Ont. 

Car  Specialties: 

Doniiiiioii  l'"oundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 
Canadian  l>"au  banks-Morse  Co.,  Ltd.,  Montreal. 

Craskets,  Rubber: 

Duiilop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont. 

Cast  Iron  Fipe; 

National  lion  Corporation,  Ltd.,  Toronto. 
Hyde  &  Sous,  Montreal,  yue. 

Castings,  Aluminum; 

Wentvvorili  Mfg.  Co.,  Limited,  Hamilton,  Ont. 

Castings,  Brass: 

Weiitworin   Mfg.   Co..   Limited.   Hamilton,  Ont. 

Castings,  Bronze: 

Weiuwortli  Mfg.  Co.,  Limited,  Hamilton,  Ont. 

Castings,  Gray  Iron: 

Canadian   Steel   Foundries.  Ltd.,  Montreal  P  Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto.  (  nt. 

Castings,  ITiokel  Steel; 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel   Foundries,   Ltd.,   Montreal  P.Q. 
The  Electric  Sleel  &  Metals  Co..  Ltd.,  Well^nd,  Ont. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 
Joliette  Sleel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron; 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toroi. 

Castings,  Malleable: 

Canadian  Steel  Foundries.  Ltd..  Montreal  P  O 

Castings,  Steel; 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton,  Or.''. 

Cement,  High  Temperature: 

TSeveridge  I'aper  Company,  Limited,  Montreal. 

Cement,  Waterproofing; 

Beveridge  i-aper  Company,  Limited,  Montreal. 

Cements — Plastic  and  Iiiquid: 

Beveridge  Paper  Co.,  Ltd.,  Montreal,  P.Q. 

Chain  Blocks: 

Canadian  Fairbanks-Morse  Co.,  Montreal.  P.Q. 

Chemists: 

Toronto  Testing  Laboratory.  I.,td..  Toronto.  Ont. 
Milton   Hersey  Co.,  Ltd..  Montreal. 
Charles  C.  Kawin  Co.,  Ltd..  Toronto. 

Composition  Ingot: 

Canada  Metal  Co..  Toronto.  Ont. 

Compressors,  Air: 

Canadian  Falrb.mks-Morse  Co..  Ltd.,  Montreal. 

Concrete  Hardener  and  Waterproof er: 

BeverldKC  Paper  Company.  Limited.  Montreal. 
Smart-Turner  Machine  Co..  Hamilton.  Ont. 

Consulting  Engineers; 

W.  E.  Moore  &  Co  .  Ltd..  Pittsburg,  Pa. 
W.  S.   .  yler  Co.  Cleveland 
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Our  Firebricks 


Are  Unequalled 


RESULTS  OF  STANDARD  TESTS 

FUSING  POINT- Cone  32  or  3218^  F. 
RE. HEATING  TEST, 

2550^  F.  FOR  5  HOURS— Contraction  or  Expansion  Zero. 

SPALLING  TEST— Bricks  Heated  Red  Hot  and  Dropped 

Into  Cold  Water  Do  Not  Crack  or 
Check. 

We  invite  your  patronage  and  are  pleased  to  give  any  information  that  will  help 
you  in  the  proper  selection  of  material  adapted  to  your  particular  class  of  work. 

OUR  MOTTO  ''SERVICE" 

HYDE  &  SONS,  MONTREAL,  QUE. 


CARNAHAN    ^he  sign  of  Quality 
COKE  TIN  PLATE    "      1«         BESr-We  make  it 


THE  CARNAHAN  TIN  PLATE  &  SHEET  CO. 

CANTON,  OHIO. 


VALVES 


CRANE 

LIMITED 

MEAD  OFFICE  S  WORKS 
I280  ST  PATRICK  ST 

MONTREAL 
BRANCHES:     Vancouver,     Calgary,     Winnipes.  Toronta 


PATTERNS 

IN  WOOD  AND  METAL 
Estlniates  furnished  on  all  kinds  of  work 

Dominion  Pattern  Wks.  109  Adelaide  St.W.  Toronto 


CHAIN 

Crane,   Dredge,  Conveyor, 
"Hercules"  Steam  Shovel, 
Anchor,  Sling  Chains, 
Common  Coil  Chain 

Write  for  our  New  Catalogue. 

McKinnon  Columbus  Chain, 

Ltd. 

St.  Catharines,    -  Ontario 
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Cranea,  Electric  Travelllngr: 

Northern  Crane  Works.  I^td..  Walkerville,  Ont 

Cranes,  Iiocomotlve: 

Northern   Crane   ^A'orks,   WalUervlIle.  Ont. 

Cranes,  Travellisgr,  Eleotric,  and  Hand  Power: 

Northern  Cratie  Works.  Walkerville.  Ont. 
Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 
Volta  Mfg.  Co..  Welland,  Ont. 

Cmclblea: 

Hyde  &  Sons,  Montreal,  Que. 

Cupolas: 

Northern  Crane  W^orks,  Walkerville.  Ont. 

Cupolas,  Foundry: 

Northern  Crane  Works,  Ltd.,  Walkerville,  Ont. 

Cuttlngr  Compound  and  Cutting'  Oils: 

lUco  Oil  Co..  Detroit,  Mich. 

Canadian  Fairbanks-Morse  Co..  Ltd.,  Montreal 

Damp-proof  Coatlner: 

Beverldge  Paper  Company,  Limited.  Montreal 

Derricks: 

R.  T.  Oilman  &  Co.,  Montreal. 

Dies  and  Die  Stocks: 

Canadian  Fairbanks-Morse  Co.,  Montreal,  P.Q 

DrlUs: 

R.  E.  T.  Prlngle,  Ltd.,  Toronto. 

R.  T.  Oilman  &  Co.,  Montreal. 

Canadian  Fairbanks-Morse  ''o.,  Ltd.,  Montreal. 

Wilkinson  &  Kompass,  Hamilton,  Ont. 

Dump  Cars: 

Canadian  Fairbanks-Morse  Co.,  Montreal,  P.Q. 
McKinnon  Shell  Co.,  Sherbrooke. 
R.  T.  Oilman  &  Co.,  Montreal. 

Dust  Arresters  (for  Tumblingf  Ullls) : 

Northern  Crane  Works,  Walkerville,  Ont. 

Dynamos  &  Electrical  Supplies: 

Can.  (jeneral  Klectric  Co.  of  Canada,  Ltd.,  Tox'onto,  Onv 
Canadian    Hosklns,    Ltd.,    Walkerville.  Ont. 
Electrical  Fittings  &  Foundry.  Ltd..  Toronto. 
Lincoln  Electric  Co.  of  Canada,  Ltd.,  Toronto,  (Xut. 
Moloney  Electric  Co.  of  Canada,  Ltd..  Toronto,  o.ii. 
Volta  Mfg.  Co.,  Welland,  Ont. 
Canadian  Fairbanks-Morse  Co..  Ltd.,  Montrss*!. 

Electric  Welding': 

Canadian  .lolin  Wood  Co..  Toronto.  Ont. 

Electro-Flatixiff: 

Wenlworth  Mfg.  Co.,  Limited.  Hamilton.  Or.l. 

Elevating  b  Conveying  Machinery: 

Canadian  Mathews  Gravity  Carrier  Co..  Toront" 
Canadian  Fairbanks-Morse  Co.,  Ltd.,  Monirea.'. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Bmery  and  Emery  Wheels: 

Wilkinson  &  Kompass,  Hamilton,  Ont. 

Bnglnsst 

R.  T.  Oilman  &  Co.,  J^Iontreal. 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  MontreaL 

Engines,  Oil: 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 

Enameling  Finish  Steel  Sheets: 

Seneca  Iron  &  Steel  Co.,  Buffalo,  N.Y. 

Fans: 

Smart-Ttirner  Machine  Co.,  Ltd..  Hamilton,  l^ti' 
Canadian  Fairbanks-Morse  Co..  Ltd..  MontreflJ 

Fence  Staples; 

Canadl;in  Tube  &  Iron  Co..  Ltd..  Montrooi 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney.  N.  S. 

Ferro-Mangn  nese ; 

A  C  Leslie  &  Co.,  Ltd.,  Montreal. 

Ferro-Blllcon: 

A.  C.  Leslie  &  Co.,  Ltd.,  Montreal. 

Fibre,  Tnloanlzea: 

Beverldne  I'appr  Comp.iny.  Limlteo.  Mc.  •.ram,. 

Fire  Briok: 

BIk  Fire  Rrick  of  Canada,  Ltd.,  Hamlito.i.  ' 
.National  Plreprooflng  Co.  of  Canada.  T.frl  .  Toroi.io. 
Hvrlw  *   f»r>n»  Mo'itrool 

Fire  Brick.  Jolntless; 

Beverldge  F'.Tpor  Company.  Limited,  Montreal. 

Floorlner  Materials: 

I?pv<>rldi,-p  Paper  Company.  Limited,  Montreal 

Fluorspar: 

Canadian  Industrial  MIneral.i.  Ltd  .  Toronto.  Ont 


Forglngs: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Olasgew.  N.S. 

Forg-ingB,  Iron  and  Steel: 

Dominion  Steel  Foundry  Co..  Ltd..  Hamilton.  Ont. 
Nova  Scotia  Steel  &  Coal  Co..  Ltd..  New  Glasgow.  N.S. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 

Forglngs,  Drop  &  Iiocomotive: 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Foundry  Supplies: 

Hyde  &  Sons,  Montreal,  Que. 

Furnaces,  Annealing: 

Canadian   Incinerator  Co.,  Ltd..  Toronto.  Ont. 
Canadian  Fairbanks-Morse  Co..  Ltd..  Montreal. 

Furnaces,  Blast: 

Toronto  Iron  Works,  Toronto,  Ont. 

Furnaces,  Forging: 

Canadian  Incinerator  Co..  Ltd.,  Toronto.  Ont. 
Canadian  Fairbanks-Morse  Co..  Ltd..  Montreal. 

Furnace,  E''eotrlo  Equipment: 

Volta  Mfg.  Co.,  Welland,  Ont. 

Furnace  Ximings: 
Furnaces,  Electric: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg,  Pa. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Gear  Boxes,  Reduction: 

Hamilton  Gear  &  Machine  Co.,  Toronto,  Ont. 
Hull  Iron  &  Steel  Foundries.  Ltd..  Hull,  P.Q. 
Smart-Turner  Machine  Co.,  Ltd.,  Hamilton. 

Gear  Blanks: 

Canadian  Steel  Foundries,  Ltd..  Montreal,  Que. 

Gear  Cutting  Machinery: 

Hamilton  Gear  &  Mactilne  Co..  Toronto.  Ont. 
Smart-Turner  Machine  Co..  Ltd.,  Toronto.  Ont. 

Generators,  Electric: 

Can.  Fairbanks-Morse  Co.,  Montreal,  P.Q. 

The  Cnnadlan  Crocker-Wheeler  Co..  St.  Catharines.  Ont 

Canadian  General  Electric.  Toronto,  Ont. 

Hard-vrare; 

Reals.  McCarthy  &  Rogers,  Buffalo.  N.Y. 

Wilkinson  &  Kompass.  Hamilton. 

Canadian  Fairbanks-Morse  Co  ,  Ltd.,  Montreal. 

Hoists: 

R.  T.  Oilman  &  Co..  Montreal. 
Hoists.  Air; 

Northern  Crane  Works.  Ltd..  Walkerville.  Ont. 

Hoists,  Electric: 

Northern  Crane  Works.  Ltd.,  Walkerville.  Ont. 

Ho'sting'  &  Conveying'  Machinery: 

Northern  Crane  Works,  Walkerville,  Ont. 
StPrling   Eneine   WorV's.   Winnipeg,  Man. 
Canadian  Fa Irbank.'s-Morse  Co..  Ltd..  Montreal 
Volta  Mfg.  Co..  Welland.  Ont. 

Hoops; 

United  States  Steel  Product.s  Co..  Ltd.,  New  York. 

Hose.  Fire  ft  General,  Bnbber: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd..  Toronto,  Ont. 

Ingots: 

Dominion  Foundries  &  Steel,  T,td  .  Hamilton,  Ont. 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N.  S. 

Iiocomotlves: 

R.  T.  Gllmnn  &  Co.,  Montreal. 

Machine  Tools: 

Canadian  Fairbanks-Morse  Co  .  Ltd  ,  Montreal. 

Mec>'an1cal  Products.  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto,  Ont. 

Metals.  High  Speed  Cutting: 

Deloro  Smelting  &  Refining  Co..  Ltd.,  Toronto,  Ont. 

Metal  Spinning: 

Wentworth   Mfg.   Co..   Limited.   Hamilton,  Ont. 
Metal lurirlBt.  Consulting: 

W.  G.  Dauncey,  Montreal 

Magneslte; 

The  Scottish-Canadian  Magneslte  Co.,  I-td.,  Montreal,  P.Q. 
Motors: 

R.  T.  Oilman  &  Co.,  Montreal. 

Motors,  Electric: 

Can.  Generjil  Electric  Co.  of  Canada,  Ltd.,  Toronto.  Ont 
Lincoln  Electric  Co.  of  Canad  i.  l.id..  Tor 'n  o 
Moloney  Electric  Co.  of  Canada.  I.,td.,  Toronto,  Ont. 
Canadian  Fairbanks- Morse  Co.  Ltd.,  Montreal. 
Volta  Mfg.  Co.,  Welland.  Ont 

Motor  Truck  Supplies: 

Can.ndlan  Fairbanks-Morse  Co  ,  Ltd  ,  Montreal 
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INDEX  TO  MILL  SUPPLIES. 
(Continued.) 


Motor  rnal:  .... 

Oomlnion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Oxy-Ac«t]rlen«  Waldlngr: 

Oxyweld  Co.,   I..lmlted,  Toronto,  Ont. 

farmdlun  I' a  irban  l<s-Mora«  Co.,  Ltd.,  Montreal 
Paoklnff,  Flaton,  Rod  Sc  Sheet  Xnbber: 

Duiilop  Tire  *  Rubber  (ioods  Co  ,  Ltd.,  Toronto,  Ont. 
Palnta  (Bridge  &  Strnotural,  Iron  ft  Pipe  Coatlngr) : 

HeverliiKe  I'jiixt  Company.  Limited,  Montreal. 
Papera  (Balldinir,  Rooflnff,  Waterproof  b  Xnaalatlagr) : 

HevenilKe  I'liper  Company,  Limited,  Montreal. 
Patent  SoUoltora: 

Stmiley  Lightfoot,  Toronto,  Ont. 
Patterns: 

Dominion  Pattern  Co.,  Toronto,  Ont. 
Plr  Iron; 

AlKoma  Steel  Corporation,  Sault  Ste.  Marie,  Ont. 

I>omlnion   Iron  &  Steel  Co.,  Ltd.,  Sydney,  N.S. 

A.  C.  Leslie  &  Co.,  Ltd.,  Montreal,  F.Q. 

Steel  Co     of  Canada,   Hamilton,  Ont. 
Pipe  Riveted  Steel; 

Toronto  Iron  Works.  Toronto.  Ont. 

Canadian  Falrbanl<.><-MorRp  Co.  Ltd  .  Montreal. 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

United  .States  Steel  Products  Co.  Ltd.,  New  York. 
Piaton  Rod  Packlntr,  Rubber  &  Dnck; 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 
Plate* ; 

Dominion  Steel  Foundry  Co.,  Ltd.,  Hamilton.  Ont. 
Ferfruson  Steel  &  Iron  Co.,  Inc.,  Buffalo,  N.Y. 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd..  New  Glaspow,  N.S. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
Mensrs    B   &  K.  U.  Thompson  &  Co.,  Ltd.,  Montreal. 
A.  C  Leslie  &  Co.  I.,td  ,  Montreal. 
United  States  Steel  Products  Co.,  Ltd.,  New  York. 
Dominion  Fonudry  &  Steel,  Ltd.,  Hamilton,  Ont. 
Pumpai 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 

R.  T.  Oilman  &  Co.,  Montreal. 
Pumpa,  Air; 

Smart-Turner  Machine  Co.,  Hamilton,  Ont. 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 
Pumpa,  Power; 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  Ont. 
Pumpa,  Steam: 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  Ont. 
RaUa; 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Ltd.,  New  York. 
R.  T.  Oilman  &  Co.,  Montreal. 
Rail  Bonda; 

United  States  Steel  Products  Co.,  Ltd.,  New  York. 
RaUa,  Relaylntr: 

Franliel   Bros.,  Toronto.  Out. 

RaJla.  Steel: 

AlRoma  Steel  Corporation,  Ltd.,  Sault  Ste.  Marie,  Ont. 
Dominion  Iron  &  Steel  Co.,  Ltd.,  Sydney,  N.S. 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Glasgow,  N.S« 
RaUway  Splice  Bars; 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 

Relnforo'nff: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Ltd.,  New  York. 
Reinforcing:  Steel: 

Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N.S. 

Rivets: 

Canadian  Tube  &  Iron  Co.,  Ltd..  Montreal,  P.Q. 
Dominion  Iron  &  Steel  Co.,  Ltd.,  Sydney,  N.S. 
Ferguson  Steel  &  Iron  Co.,  Inc.,  Ruffalo,  N.Y. 
Arthur  C.   Harvey  Co.,  Boston,  Mass. 
Steel  Co.  of  Canada,  Hamilton,  Ont. 
Wilkinson  &  Kompass,  Hamilton,  Ont. 

Rooflntr  Metal: 

The  Pedlar  People.  Ltd.,  Oshawa,  Ont. 

Roofingrs  (Plastic  &  I<lquid); 

Keverldge  Paper  Company,  Limited,  Montreal 

Sand  Moulding-,  etc. 

Hyde  &  Sons,  Montrea,  Que. 

Scales: 

Canadian  Kron  Scale  Coy.,  Montreal. 
Canadian  Fairbanks-Morse  Co,  Ltd.,  Montreal. 
SoaJes,  Automatic: 

Canadian  Kron  Scale  Coy.,  Montreal. 


Scrap  Metal) 

Frankel  Bros., 


Toronto,  Ont. 


Shafting! 

Algoma  Steel  Corporation,  Ltd.,  Sault  Ste.  Marie,  Ont 
The  Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 
Union  Drawn  Steel  Co.,  Ltd..  Hamilton,  Ont. 
Wilkinson  &  Kompass,  Hamilton,  Ont. 

SbeathiniT*: 

Beverldge  Paper  Company,  Limited,  Montreal. 
Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 

^^"unlted  States  Steel  Products  Co.,  Ltd.,  New  York. 

Sheet  Metal  Stampings; 

The  Pedlar  People.  Ltd.,  Oshawa,  Ont. 
SldlBff,  Metal: 


Sheet,  Facklnr  Rubber: 

Dunlop  Tire  &  itubber  Good?  Co.  Ltd.,  Toronto.  Ont. 
Shipbuiiders'  Steel; 

KerKu.Mori  Sieel  &  Iron  Co.,  Inc.,  Buffalo,  N.Y 
Shovels,  Steam: 

R.  T.  Gilman  &  Co.,  Montreal. 
Small  Tools: 

Canadian  Fairbanks-Morse  Co,  Ltd.,  Montreal. 
Spikes.  Railway: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N  S. 
Single  Pickled  One  Pass  Steel  Sheets: 

Seneca  Iron  &  Sieel  Co.,  Buffalo,  N.Y. 
Steel,  Carbon.  rerro-Slllcon: 

A.  C.  Leslie  &  Co.,  Ltd.,  Montreal,  I'.Q. 
Sheets — Iron  ft  Steel: 

Ferguson  Steel  <&  Iron  Co.,  Ltd..  Buffalo,  N.Y. 

A.  C.  Leslie  &  Co.,  Lla.,  Montreal. 
Slabs: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Steel  Castinffs: 

Dominion  Steel  Foundry  Co.,  Ltd.,  Hamilton,  Ont. 

The  Electric  Steel  &  Metals  Co.,  Ltd.,  Welland.  Ont. 

Hull  Iron  &  Steel  Foundries,  Ltd.,  Hull,  P.Q. 

.Toilette  Steel  Co.,  Ltd.,  Montreal,  P.Q. 

Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Gla.sgow,  N.S. 
Steel  Barrels: 

Smart-Turner  Machine  Co.,  Ltd  .  Hamilton,  Ont. 
Steel  Drums: 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  Ont. 
Steel,  Cold  Rolled: 

Union  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Wilkinson  &  Kompass,  Hamilton,  Ont. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 
Stelllte: 

Deloro  Smelting  &  Refining  Co.  Toronto,  Ont. 
Storag-e  Battery  Tracks: 

Canadian  I'airbariks- Morse  Co.,  Ltd..  Montreal. 
Structural  Material: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

United  Stales  Steel  Products  Co.,  Ltd.,  New  York. 
Structural  Steel: 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  Toronto. 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
Sulphate  of  Ammonia: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Tanks: 

Canadian  John  Wood  Co.,  Toronto,  Ont. 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Toronto  iron   Works,  Ltd.,  Toronto,  Out. 
Testing  Iiaboratorles: 

Toronto  Testing  Laboratory,  Toronto.  Ont. 
Three  Pass  Cold  Rolled  Steel  Sheets  for  Japanlng: 

Seneca  Iron  &  Sleel  Co,  Buffalo,  N.Y. 
Tie  Plate: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N  S. 
Tin  Plate: 

United  States  Steel  Products  Co.,  Ltd.,  New  York. 
Tool  Holders: 

Deloro  Smelting  &  Refining  Co.,  Toronto,  Ont. 
Tool  Steel: 

Canadian  Fairbanks  Morse  Co.,  Montreal,  P.Q. 
Deloro  Smelting  &  Refining  Co.,  Toronto,  Oit. 
Deloro  Smelting  &  Refining  Co.,  Toronto,  Ont. 
Wilkinson  &  Kompass,  Hamilton,  Ont. 
Transformers : 

The  Canadian  Crocker-Wheeler  Co.,  Ltd..  St.  Catharines,  Ont. 

Canadian  General  Fleciric  cw.,  xoronlo. 
Volta  Mfg.  '^'^    Welland,  Ont. 

R.  T.  Gilinaii  &  Co.,  Montreal. 
T'"Nnsm'ssion  Appliances; 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 
Valves: 

Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 
Valves,  Rubber: 

Dunlop  Tire   &   Rubber   Goods   Co.,    Ltd.,    Toronto,  Ont. 
Vent  Wax: 

United  Compound  Co.,  Buffalo,  N.Y. 

Washers,  Rubber: 

Dunlop   Tire   &   Rubber   Goods   Co.,   Ltd.,   Toronto,  Ont. 
Waterproofing : 

Beveridge  Paper  Company.  Limited,  Montreal. 
Wire: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney.  N.  S. 
Welders: 

The  Lincoln  Electric  Co.  of  Canada.  Toronto.  Ont. 
Wire,  Bright,  Annealed,  Tin,  Galvanized: 

Canadian  Tube  &  Iron  Co..  Ltd..  Montreal. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney,  N.  S. 

Wire  Nails: 

Canadian  Tube  &  Iron  Co..  Ltd..  Montreal. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Wire  ft  Wire  Rope: 

United   States  Steel  Products  Co..   Ltd.,   New  York 
R.  T.  Oilman  &  Co.,  Montreal. 

Wood  Screws: 

Canadian  Tube  >^  Iron  Co  .  Ltd..  Montreal. 

Wood  Working  Machinery: 

Canadian  Fairbanks-Morse  Co.  Ltd..  Montreal. 

Wrought  Couplings: 

Canadian  Tube  *  Iron  Co  .  Ltd  .  Montreal. 

Wrought  Nipples: 

Canadian  Tube  *  Iron  Co..  Ltd..  Montreal. 

Wrought  Pipe.  B'ack  Oalvanized: 

Cnnndtan  Tube  Iron  Co..  Ltd..  Montreal. 
Wire  Rods! 

Dominion  Iron  *  Steel  Coy  .  Ltd..  Sydney.  X  S. 
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Air  Tanks 
Oil  Tanks 
Gasoline  Tanks 
Pneumatic  Tanks 
Closet  Tanks 
Range  Boiler^ 
Pressure  and  Storage 
Tanks  for  eveiy  service 


In  purchasing  tanks  the  paramount  con- 
siderations are  strength,  durabihty  and  free- 
dom from  leaks. 

The  efficiency  of  the  Electric  Weld  joint  is 
96% — it  is  absolutely  tight  and  it's  Service 
Record  covers  a  period  of  seventeen  years  with 
five  million  boilers  and  tanks  in  use. 

NO  RIVETS— NO  LEAKS 

The  Electric  Weld  Principle 


Canadian  John  Wood  Mfg.  Co.,  Limited 

TORONTO,      -  ONTARIO 


National  Iron  Corporation,  Limited 

Head  Office,  Works  and  Docks:— TORONTO 


Evei  y  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 

«.a  5/,.>m....  too™,  EMF  '"HUH  j5d  MONTREAL. 


Metal  Stampings 


OF  ALL  KINDS 


The  Hamilton  Stamp  &  Stencil  Works,  Limited 


HAMILTON  AND  TORONTO 
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American  Refractorlee  Co. 

Alftoma  Steel  Corporation 


Bains  &  Davlfl,  I>t(i  

Beals.  McCarthy  &  Rogers 
L.  B.  Burns,  Ltd  
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Canadian  Drawn  Steel  Co  .  Ltd   IS 

Canafllan  Foundries  &  Forgings,  Ltd   11 

Canadian  Incinerator       Furnace  Co   59 

Canadian  John  Wood  Mfg.  Co   67 

Canadian  Kron  Scale  Co   59 

Canadian  Tube  &  Iron  Co.,  Ltd   7 

Canadian  VIckers.  Limited   18 

Carnahan  Tin  Plate  &  Steel  Co   64 

Crane.  Limited   54 

Davidson,  Thomas  Mfg.  Co    H 

Deloro  Smelting  &  Refining  Co.,  Ltd   t 

Dominion  Iron  &  Steel  Co   10 

Dominion  Pattern  Works   54 

Duff  Patents,  Inc   12 


Electric  Furnace  Co  

Electric  Steel  &  Metals  Co  ,  Ltd. 
Elk  Fire  Brick  Co  


16 

59 


Freyn,  Brassert  &  Co   12 

Flinn  &  Dufferln  Co   12 

Goodyear  Tire  &  Rubber   60 

Hamilton  Gear  Co.,  I  td   16 

Hamilton  Stamp  &  Stencil  Co   57 

Hersey,  Milton,  Co   8 

Hyde  &  Sons   54 

International  Business  Machines  Co.,  Ltd  

Toilette  Steel  Co.,  Ltd   59 

Koppers  Co.,  The   20 


Leslie  &  Co.,  Ltd.,  A.  C   a* 

Llghtfoot,  3.   11 

Martin.  J.  R.  &  Co  

McLaln  Carter  Furnace  Co   12 

McLain's  System,  Inc   16 

McKinnon  Columbus  Chain  Co   S4 

MacKinnon  Steel  Company   12 

Moore,  W.  E.  Co   12 

Morgan  Construction  Co.,  Ltd  

Northern  Crane  Works,  Ltd  

National  Iron  Corporation,  Ltd   17 

Nova  Scotia  Steel  &  Coal  Co..  Ltd  
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Pittsburgh  Electric  Furnace  Corp   18 

Rand  Consolidated  Mines,  Ltd  '   12 

Seneca  Iron  &  Steel  Co.,  Ltd  

Seneca  Wire  &  Mfg.  Co   12 

Smart-Turner  Machine  Co.,  Ltd   15 

Steel  Co.  of  Canada,  Ltd     17 

Smythe,  S.  M.  Coy,  Inc     11 

Thompson  &  Co.,  Ltd.    B.  &  S.  H   16 

Toronto  District  Salvage  Board   51 


Toronto  Iron  Works  

Toronto  Testing  Laboratory,  Ltd. 

TuUer  Hotel  

Union  Drawn  Steel  Co.,  Ltd  

United  Engineering  &  Foundry  Co. 
U.  S.  Steel  Products  Co  


Volta  Manufacturing  Co. 


Walker.  Hiram.  Sons  . 
Wilkinson  &  Kompass 
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PIG  IRON 

FOUNDRY    -    BESSF.MER    -    LOW  PHOSPHORUS 

FERRO  ALLOYS 

FtRRO  MANGANESE    -    FERRO  SILICON 

INGOT  and  SHEET  METALS 

TIN  -  LEAD  -  COPPER  -  ZINC  -  ANTIMONY,  Etc 


A.  C.  LESLIE  &  CO.  Limited 

MONTREAL  TORONTO  WINNIPEG 


